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8} By Alfred J.

Ewakt, D.Sc, F.L.S., Government Botanist to the State of Victoria.

(With 1 Text-figure,)

[Uead 1st November, 1906.]

This interesting little plant from New Zealand was placed by Sir J. D. Hooker
among the Portulacaeese, although he considered it to be allied to no other

genus (in this Order), and was aware of its strong resemblance in habit to

of the Caryophyllacese.Lyallia among the

Mr. Petrie collected

Alsinoidese-Polycarpeae group

forwarded the same to the late Baron von Mueller, who apparently was
unable to subject the material to more than a superficial examination.

The fruits were unknown to Hooker, although Pax, in Engler\s ; Pflanzen-

(iii. 1 b, p. 58), gives the carpels as containing 4 to 5 ovules, of

which a fewer number ripen in the fruit.

MS
of the late Baron von Mueller :

" Ripe fruit almost globular or somewhat turbinate, membranous, nearly

as long as the sepals, and hence slightly shorter than the petals, retaining the

style and stigmas for some time, bursting by irregular valves at the apex, and
measuring about ^ of an inch. Ripe seeds 2 to 4, ovate roundish, slightly

compressed, smooth outside, shining black, about
j
1^ inch long. Endosperm

scanty, curved embryo, the ends not meeting, and the cotyledons hardly

longer than the radicle.'"'

LINK. JOITRN.—BOTANY, VOL. XXXVIII,
5 B
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9 DR. A J. EWART ON HECTOHELLA C/ESPITOSA.

HectoiThere is nothing in this description to connect

with the Portulacacea? than with the Alsinoidese-Polycarpese.

listinction lies in the fact that in LyalUa the pair of leaves just beneath the

The chief

base of the perianth are considered to be prophylls, and in Ilectordla sepals.

The latter is, however, an error. Of the two supposed " sepals " one can

usually be seen to arise at a slightly higher level than the other as in Lyaltia,

while the vascular bundles are inserted obliquely and distinctly below the

origin of those which run to the perianth and stamens. In the figure here

given the line a a gives the point at which the perianth-segments usually

separate, b b the level of the thalamus. The " sepals" are inserted below h 6,

and at or above e c. The vascular bundles of the stamens and petals vary

as regards their exact origin in different flowers, but always diverge abruptly

at the apex of the flattened flower-stalk, forming a distinct group of bifurca-

tions well above the point of origin of the vascular bundles of the sepals, and

splitting up at once or after a slight preliminary branching in the fused base

a -4 a

I

c

of the perianth. In the figure of the flower given by Pax (l. c. p. 53, fig. 20),

the close relation of the prophylls to the flower is somewhat exaggerated,

and the bluntly-pointed tips of the petals and their slight concavity are not

shown, so that the flower appears more widely dissimilar from that of Lt/allia

than it really is.

In regard to the stamens, Pax doubts whether they really alternate with

the perianth-segments, as stated by Hooker. The latter author is, however,

correct, as the term is ordinarily understood, although when the vascular

bundles of stamen and perianth-segment have a short common branch, that

from the stamen may be seen to twist laterally and join the common branch

from the inside, as though antipetalous, in cleared and mounted preparations

showing no signs of lateral distortion. Out of the large number of flowers

examined all but two had 5 stamens, the exceptions having G and 7 respec-

tively, and the extra stamens being opposite to the u petals " at their junction

with the perianth-tube. In regard to the stigmas, Hooker and also Pax

give the number as from 1 to 3. Out of several dozen flowers examined, all

but 1 had two stigmas only, the exceptional flower having one of its stigmatic
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MR. HEMSLEY ON PLATANTHERA CHLORANTHA, VAR. TRICALCARATA. 3

lobes partially split. Before the stigmas separate there appears to be one only,

but Hooker's 1 to 3 is probably a misprint for 2 (as in Lyallia), very rarely 3.

Altogether there can be no doubt that Hectorella ccespitosa and Lyallia

kerguelensis are closely related plants, the former being the more primitive

type, and being still in a plastic condition as regards its flower. Hectorella is

peculiar in having lost or never having developed its petals. In the former
case an outer, and in the latter case an inner row of 5 stamens has probably

been lost.

reduced usually to 1, the stamens to 3, and the perianth-segments to 4, and
being more distinctly united at their bases. It is worthy of note that

gamophylly, indicating as it does floral specialization, is very commonly

In Lyallia the reduction is carried further, the seeds being

coupled with a reduction in the number of stamens.

If we include Hectorella with the Alsinoidese-Polycarpea? along with

Lyallia and Pycnophyllum, the question at once arises as to whether the
*' sepals " in the Portulacaceae as a whole are not capable of the same inter-

pretation, in which case it would be difficult to avoid including the

Portulacaceae as a sub-group of the Caryophyllacese. That is, however, a

matter for further discussion.

PLATANTHERA CHLORANTBA, OusttfT, Var. TRICALCARATA, Hemsl.

By W. Botting Hem*ey, F.R.S., F.L.S.

(Plate 1.)

[Read 17th January, 1907.]

Miss D. R. Wilson, of Pax, Sherborne, Dorset, sent to KewIn June 1906,

a painting of a British Orchid, which she at first took to be PI
hifolia, but she afterwards came to the conclusion that it could not be that

plant, because it was so different in floral structure. Awaiting a reply,

Miss Wilson had fortunately preserved the specimen in water, and offered to

send it to Kew if required.

Smith has made the more
Miss M

detailed drawings which I now exhibit and fully

illustrate the nature of the morphological transformation which the flowers

have undergone. M
note :

—
" I enclose a painting of an orchid which I found on June 12th, and

which I cannot identify. It was growing among Butterfly, Tway-blade and
Spotted Orchis in a grass drive along the border of a wood. It is sweet-
scented, like JIabenaria bifolia, and at first sight I took it for that plant. On
examination, however, I saw that it had three spurs, very narrow sepals and
the two lateral petals curved back like horns. The flowers are also tilted

upwards, so that the lip turns up, the spurs down, and the central parts lie

horizontal, not perpendicular as in other orchids."

b2



4 MR. HEMSLEY ON PLATANTHERA CHLORAXTHA, VAR. TRICALCARATA.

Well, there is no doubt that it is an abnormal condition or variety of

Platanthera hifolia, as limited by some botanists ; but I prefer treating

P. bifotia and P. cldorantha as species, and I regard the plant in question as

belonoino- to the latter, though the anther-cells are parallel. It presents an*"o

very rare kind of metamorphosis, namely the metamorphosis of the lateral or

paired sepals into spurred organs of which the limb is unlike the lip. The

only other similar instance 1 find recorded is of Orchis pyramidalis, L.

(Anacamptis pyramidalis, Hicli.), by Dr. Faggioli (Atti del Congresso Botanico

Internazionale di Geneva, 1892, p. 521, t. 10. ff. 11-13). I say similar,

because the limb of the spurred sepals in the Orchis is enlarged, two-lobed,

and the pose normal ; that is, the ovary is twisted, so that the lip is lowermost.

Miss Wilson's specimen of Platanthera cldorantha, var. tricalcarata was

about 22 cm. high, but only the inflorescence was saved. It bore ten flowers,

all of which are modified in exactly the same way, and they are larger than

ordinary P. hifolia.

Description.— Ovary straight. Odd sepal about mm. long, broad in the

lower part, then abruptly constricted and almost linear in the upper part,

which is incurved over the column, with the margins recurved. Paired sepals

spurred; spur cylindrical, acute, about 2 cm. long when stretched out, spreading

at a right angle from the lip, curved upwards and towards the lip and forming

almost a semicircle with the tip nearly as high as the orifice ; limb horizontal

in relation to the spur, sickle-shaped with the curve away from the lip, acute,

about 1 cm. long. Petals very similar to the odd sepal, but oblique at the

base with a rounded auricle extended in the direction of the lip, narrowed

upwards and connivent with the odd sepal, tip incurved. Lip uppermost
;

limb ligulate, about 1 cm, long, nearly equal in width throughout, very obtuse

and bearing one small tubercle on each side at the base ; spur cylindrical or

slightly compressed, about 2*3 cm. long, thickened below the middle, some-

what acute, curved away from the axis. Staminodia 2, small, adnate to the

column at the base of each anther-cell, papillose at the top. Column relatively

large and broad. Anther-cells distant, parallel. Caudicle nearly as long as

the anther, attached to a circular gland.

From the foregoing description and the accompanying figures, it will be

perceived that nearly all parts of the three-spurred flower are more or less

modified, in response, apparently, to the chief modification, which occupies a

larger basal area than the normal paired sepals. It is also evident that the

abnormally modified flower presents one at least of the characters commonly

supposed to be peculiar to P. hifolia, and that is the parallel anther-cells. But

this modification may be a part of the general deviation from the normal

condition, because 1 the three-spurred variety has the long caudicle and circular

srland of normal P. cldorantha.

The flowers of Orchids present probably a greater variety of deviations

from the ordinary or normal structure than any other natural order of plants.
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MR. HEMSLEY ON PJATANTHEKA CHLOKANTHA, VAIt. TRICALCARATA. 5

which may perhaps bo accounted for by the fact that the ordinary structure

is very unusual owing to the suppression of parts and the singular forms

assumed by those developed. Theoretically the orchid flower consists of a

perianth of six parts, in two series ; of six stamens, in two series ; and a

tricarpellary pistil. In the great majority of orchids, including Platanthera,

the six parts of the perianth are all developed, but they often differ very much

in shape in the same series, and one of the inner series differs so much from

On the otherthe others that it has the distinctive name of lip or labellum.

hand, only one stamen is usually developed.

Returning to it in the broad sense, that is including

false or irregular

P. chlorautha, many deviations from the typical floral strucl

which collectively support the theory explained.

The kind of deviation just described has been designated

peloria, because the parts concerned belong to different whorls ;
that is to say?

two of the spurred organs belong to the sepal-series and one to the petal-series.

True peloria of two kinds has been observed in Platantliera, namely lip-peloria

and petal-pcloria, in which the transformed organs, being of the petal-series,

are either like the lip or the lip takes the shape and colouring of the other

two petals. In some instances of petal-peloria six fertile stamens are developed,

thus exhibiting a reversion, may we call it, to the ordinary monocotyledonous

ch the

some
type. Many instances of imperfect peloria are on record, su

conversion of one of the paired petals into a lip-like organ, or, as in

cases, only one half of an organ is affected. As I have no practical knowledge

of anatomical development I will not attempt an explanation of these

phenomena, but I must say that it seems to me very difficult to explain whence

the sepals in the three-spurred Platantliera derive the material for their extra

development, unless we may assume the foundation of surplus-spur-material.

The staminodes being present, it is not from that source that material is

diverted.

Miss Wilson has written again to say that she found only one spike of the

three-spurred Platantliera, and that was on the fringe of a wood called The

Holts, which lies along a ridge of hill north of the village of Bishop's Caundle,

about live miles from Sherborne.

EXPLANATION OF PLATE 1.

Figures 1 to 3 are more or less diagrammatic and the pose is not quite natural, as the

median longitudinal plane of the flowers was oblique to the axis.

Fijy. 1. A flower attached to the axis, natural size.

Fig. 2. The same about three times natural size, front view.

Fig. 3. Back view of the same.

Fig. 4. Odd sepal, very much enlarged.

Fig. 5, A petal, very much enlarged.

Fig. 6. A polliirium and gland, very much enlarged.
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6 DR. OTTO STAPF ON UALL1ERACANTHA,

Hallieracantha,h New Genus of Acanthacese. By Dr. Otto Stapf, F.L.IS.,

Principal Assistant, Herbarium, Royal Botanic Gardens, Kew.

[Read 7th February, 1907.]

The genus Ptyssiglottis was established by T. Anderson l on Rhytiglossa
radicosa, a plant described by Nees 2

from specimens collected by Champion
in Ceylon. Rhytiglossa comprised originally a few South African species.

Subsequently the genus was considerably enlarged by the addition of other,

mainly American, species, growing thereby rather heterogeneous, and at

present its species are distributed over several genera. There is no doubt
that T. Anderson was perfectly justified in separating the Ceylon species from
Rhytiglossa, in whichever sense that genus may be taken. His description of

Ptyssiglottis is, so

M
far as it goes, unobjectionable. Unfortunately, however,

identical with the Rostellidaria sarmentosa of Zollinger
4
, an identification

that is difficult to understand, as the description of Rostellidaria sarmentosa,
and still more the comparison of the specimens, do not suggest any close

relationship. Miquel's statement did not remain unchallenged. Bentham *

suggested that the Rostellidaria sarmentosa of Java might be specifically

distinct from Ptyssiglottis radicosa, and C. B. Clarke" more emphatically
stated that the former " does not belong here," viz. to Ptyssiglottis. Notwith-
standing those critical remarks Ptyssiglottis was generally enumerated as a

Cey Java, until, in 189(5, Hallier fil.
T

in the Buitenzorg Herbarium and Anderson's description of that

published two new species of Ptyssiglottis from Borneo and several more 8
in

the following year, also from Borneo. In referring those Borneo species to

Ptyssiglottis, he relied on a rather incomplete specimen of Ptyssiglottis radicosa

plant.

Subsequently he saw the specimens of Ptyssiglottis radicosa in the Kew
Herbarium. Referring to them he said

9
they were not sufficient to confirm

the placing of his new species from Borneo in Ptyssiglottis.

When some years ago I was working out Haviland's and Hose's Acanthacetc
from Sarawak, several species which were evidently congeneric with Hallier's

Ptyssiglottis attracted my attention, but also convinced me of their generic
distinctness from the Ptyssiglottis of Ceylon. This induced me to examine

1 In Thwaites, Enum. PI. Zeyl. (1860) p. 235.
2 In De Candolle's Prodr. vol xi. (1847) p. 344.
3 EL Ind. Bat. ii. (1856) p. 825.
4 Ex Nees in De Candolle, /. e. p. 370.
5 In Benth. & Hook. f. Gen. PL vol. ii. (1876) p. 1118.
B In Hook. f. Fl. Brit. Ind. vol. iv. (1885) p. 544.
7 In Ann. Jard. Buitenz. vol. xiii. (1896) pp. 289-293, t. 23. figs. 2, a-c.
8 In Nov. Act. Nat. Cur. lxx. (1898) pp. 212-228, tabb. 9-16.
" In Bull. Herb. Boiss. vol. vi. (1898) p. 622.
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the whole group, which is fairly well represented at Kew. Through the

courtesy of Professor Radlkofer I had, further, an opportunity of seeing the

orientals of Hallier's Ptvssialottis so far as they are preserved in the Munich

Drake del Castillo sent me a fragment ofHerb late M
Zollinger's original of Rostellularia sarmentosa, of which, moreover, an

Mr. C

Ke
Rostellularia sarmentosa was easily recognized as a species of Rungia, and

named R. sarmentosa by the late C. B. Clarke. All the Borneo plants described

by Hallier f. as species of Ptyssiglottis were found to be closely connected

members of a very homogeneous group, which, for reasons stated below, could

not well be retained in Ptyssiglottis. On the other hand, the only non-Borneo

Ptyssiglottis described by Hallier, P. picta, a native of North-east Sumatra,

exhibited differences in the pollen, which suggested other affinities. The

material of this species in the Munich Herbarium was, however, too scanty to

warrant a more definite statement. But when last year Mr. C. B. Clarke

examined the Calcutta set of AcanthacesG from the Malayan Peninsula, he

found among them several species which he comprised under the new genus

Polytrema, and I have no doubt that Ptyssiglottispicta will have to be referred

to it. If we exclude therefore Ptyssiglottis radieosa and P. picta, all of

Hallier's Ptyssiglottis appear confined to Borneo, and more especially to the

Kapuas Basin of West and Central Borneo. That area is considerably

extended through the accession of not less than ten additional species from

S
Mindanao. For this group, which thus includes eight species described by

Hallier and eleven to be described below, I propose the name Halkeracantha

.

Compared with many other genera of Acanthacese, it has the merit of being-

very homogeneous ami also of having a continuous and uniform distribution

area. It is more difficult to define its exact position in the family. Its

relationship with Polytrema is manifest, and botanists who prefer larger

genera with subgenera as subdivisions may feel inclined to reduce Polytrema

to a subgenus of Hallieracantlia, as the two genera differ only in the shape of

the corolla, the attachment of the anther-cells on the connective, and the

structure of the pollen. On the other hand, the relationship of Hallieracantha

and Ptyssiglottis seems to be much more remote. Ptyssiglottis has been

intJius in Psenderanthemea1
, and I wouldplaced by Lindau l near vac

leave it there for the present; whilst Hallieracantha seems to have more in

common with the Justiciete (Lindau) th;

Bentham 2
, who placed two of Motley's

Hallieracantha Motleiii and .//. la.va in I)

the Psenderanthemeai ; and

I describe below as

ot, so far wrontr. A
closer examination of the very heterogeneous genus Jvsticia (hetero

1 In Engl. & Prantl, Natiirl. Pflanzenf. vol. iv. 3 b (1895) p. 33

* In Bentham & Hook. f. Gen. Plant, vol. ii. p. 1114.
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also in regard to pollen-structure) will probably give the key to the phylo-
genetic position of HalUeracantha.

Before proceeding to the purely descriptive part of the paper, I would
indicate the characters which distinguish Hallieracantha and Ptyssiglottis.

They concern mainly the inflorescence, the corolla, and the pollen. The
inflorescences of Hallieracantha are axillary or rarely pseudoterminal, loose
or much contracted, and made up of dichotomously arranged dichasia. Those
of Ptyssiglottis are terminal and represent few-flowered, more or less one-
sided racemes. The corolla of Hallieracantki consists of a tube which is

somewhat obliquely widened m the upper part and a typically bilabiate limb,
in most species three to five times shorter than the tube. The upper lip is

very shortly, the lower more deeply lobed, and the latter has two conspicuous
vaulted ridges on the palate. On the other hand, the corolla of Ptyssiglottis

is obliquely comuanulate, with a very short cylindrical tube at the base ; it

has a wide mouth, and the lobes of the limb are much less unequal than in
JlaUieracantha, nor is there a distinct vaulted palate. In Hallieracantha the
stamens spring from the middle of the tube, in Ptyssiglottis the insertion
is considerably lower down. The pollen of Hallieracantha is throughout
ellipsoid, in Ptyssiglottis globose. J may add that the leaves of Ptyssiglottis are
thin and of a texture such as does not occur in HalHeracanthi. The
characters given here for Hallieracantha are common to all its species, and
it is their constant correlation that marks the genus as distinct from
Ptyssiglottis.

/.

(

linearibus vel subulatis. Corolla bilabiata ; tubus limbo plerumque 3-5plo,
rarius tantum 2plo longior, infra medium magis minusve cylindricus, superne
sensim ampliatus; labium superum erectum, emarginatum vel breviter
2-lobum

;
labium inferum superum avians vel suba-quans, 3-lobum, lobis

subfequilongis, lateralibus oblongis vel ovatis, intermedio Iatiore in alabastro
extimo

;
palatum 2-plicato-fornicatum. Stamina 2, medio tubo vel paulo

supra orta, e corollse tubo vix exserta; filamenta glabra; antherse 2-loculares
thecis aequalibus vel rarius ina?qualibus oblongis muticis subparallelis dorso
connectivo angusto eadem altitudine (vel una quam altera paulo altius)
adnatis subcontiguis. Pollen ellipsoideus, poris 3 aequatorialibus plica? tenuis-
simse polos baud attingenti impositis plerumque pHcis accessoriis utrinque
singulis additis, exinio tenuissime punctato vel raro laevi ; staminodia nulla.
Discus annularis vel breviter tubulosus, ovarium arete cinwns. 0,&—... ^^anum
glabrum vel parce papilloso-pilosulum

; loculi 2-ovulati ; stylus filiformis,
glaber

;
stigma punctiforme vel paulo dilatatum. Capsula clavata oblonga,

acuminata vel apiculata, ad fere medium solida, coriaceo-indurata. &emina
lonticukria, tenuiter scrobiculata.—Herbse erectce vel procumbentes, simplices
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vel ramoscv, isophylhe vel anisopliyllw vel specie alternifolue. Flores minores,

albi palato plentmque luteo. Inflorescentise axillares vel pseudo-terminales,

plentmque dichotoma^ ramulis apiee dichasia 1-, rarius 2-Jiora gerentibus, laxce

vel admodum abbreviate et tune plentmque ob bracteas dense imbricata strobiles

parvos referentes.

Species 19, in Borneo et (una) in Insulis Philippinis.

Antherarum theeae valde inaequales; pollinis exinium lseve
;

plantffi

isophyllae.

Calyx 6-dentatus; inflorescentia longe pedunculata, multiflora,

capituliformis ; herba erecta, elata, undique molliter hirsuta . . 1. hirsute.

Calyx 5-partitus ; inflorescentia modice pedunculata, pauciflora,

laxa ; lierba prostrata, radicans, subglabra 2. auriculata.

Antherarum theeae eequales
;

pollinis exinium minute foveolato-

punctatum.

Inflorescentia pauciflorae, laxae, graciliter pedunculate ; folia tenuia,

exsiccando viridia ; herbae eximie anisophyllse vel specie

alternifoliae.

Folia normalia petiolata ; folia redacta lamina distincta munita.

Folia redacta uti normalia late lanceolate . , 3. ihdcamarioides.

Folia redacta cordato-orbicularia, a normalibus maxime

diversa 4. Creaghii.

Folia normalia subsessilia ; folia redacta minuta, subulata .... 5. laxa*

Inflorescentiae subsesailes vel breviter pedunculate, contracts, saepe

imbricato-squamatae, plerumque sub apice ramulorum florem

1-2 gerentes ; folia tirma vel crassiuscula (H. leptonmra

excepta), saepissime exsiccando fuscescentia vel nigricantia.

Isophyllae.

Folia late vel elliptico-lanceolata, fuscescentia.

Folia 14-20 cm. : 5-0*5 cm., utrinque acuminatae ; caulis

glaber 11. psychotriifolia.

Folia 5-9 cm. : 2-3*5 cm., utrinque acuta; caulis undique

villosulo-puberulus 9. Motleyi.

Folia anguste lanceolata, exsiccando fere atra ; caulis glaber-

rimus 6. salicifolia,

Anisophyllae.

Folia redacta lanceolata vel subulata, saepe fugacia ; herbae

erectae.

Folia normalia 5-13 cm. longa.

Folia lanceolata, acuminata.

Folia crassiuscula; caulis lineis binis puberulis rotata. . 7. lanceolata.

Folia tenuia ; caulis glaber 8. leptoneura.

Folia elliptica vel oblongo-elliptica, acuta vel sub-

acuminata 10. Beccariu

Folia normalia 12-25 cm. lonsra.

Folia lanceolata, 3-4plo longiora quam lata,costa latiuscula

et uti nervi subtus prominentibus.

Folia pallide viridia, subtus uti caulis (secus lineas binas)

et calyx minute puberula , , . 12. philippinensis.

Folia saturate viridia uti tota planta glabra 13. procridifolia.
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Folia elliptica vel eUiptico-lanceolata, 2-2*5pl> loiigiora

quam lata, costa nervisque tenuibus.

Petioli ad 5 mm. longij calyx 4-4*5 mm. longus 14. micropollinia

Petioli 10-17 mm. longi ; calyx 7-9 mm. longus.

Folia tenuiter caudato-aeunrinata ; nervi lateralis

utrinque 6-10 ; venae tenues, laxe anasto-

mose ntes 15. caudata.

Folia acuminata; nervi latencies utrinque 1;M5

;

venae prominulae, arete anastomosantes 16. frutescens.

Folia redacta rotundata, cordato-ovata (imprimis parium
superiorum) ; lierbse procumbentes, radicantes.

Folia normalia oblongo-lanceolata, subacuminata 17. dispm\
Folia normalia elliptica, apice obtusa.

Folia normalia basi obtusa, uno latero acuta altero obtusa,

triste viridia, exsiccata cystolithis granulate 18. granulata.

Folia normalia basi oblique subcordata, nigrescentia,

bullata, in bullarum centris albo-maculata, exsiccata

cystolithis striolata
. , 19, animphylla.

1. Hallieracantha hirsuta, Stapf.

Syn. Ptyssiglottis hirsuta, Hall L in Nov. Act. Nat. Cur. vol. Ixx. (1898)
p. 217, tab. 14. t 2.

Central Borneo : Upper Kapuas Basin, upper reaches of the Mandae
River

; near Nanda Raun, Hallier, B. 2589, and on Mount Liang Gag
from the foot to 700 m., in damp shady virgin forest, Hallier, B. 2588 !

an<>\o

mf-

f/ t- * —

and in Nov. Act. Nat. Our. /. e. p. 219, tab. 14. f. 3.

(1896)

Central Borneo : at the foot o£ Mount K'lamm near Sintang, in shady
bamboo thickets, Hallier, B. 2201 !

dulcaraarioides, Stapf (sp. nov.).

Ilerba anisophylla in superiore quidem parte sicca viridis vel fusco- vel

fulvo-viridis. Caulis teres (j exsiccando sulcati), magis minusve
anfractus, in lineis e commissuris decurrentibus minutissime fulvo-villosulus.

Folia petiolata, lanceolata vel oblongo- vel elliptico-lanceolata, ssepe obliqua,

breviter acuminata vel minore saipe vix acuminata, basi acuta, majora
7-10 cm. longa, 2-4 cm. lata, minora 1*5-3 cm. longa, OG-1 cm. lata vel

in paribus inferioribus multo maiora, integra, vel obscure undulata, tenuia,

utrinque glabra, cystolithis minute striolatis, nervis utrinque circiter (J-8

tenuibus valde prorsus curvatis
; petiolus gracilis, foliorum majorum 1-2 cm.

longus. Jnjiorescentue pedunculo ad 12 mm. longo tenui suffulta?, plerumque
bifurcate, dense vel laxe bracteate ; bractea? ovato-lanceolata?, acute,
1-1-5 mm. longa?, papilloso-pilosulas

;
pedicelli tenues, ad 4 mm. longa),
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patule glanduloso-pilosula?. Calyx fere ad basin 5-partitus, 5*5-6'5 mm.

longus, patule glanduloso-pilosulus, fusco-viridis ; segmenta subulato-linearia.

Corolla 9 mm. longa, extus papillosa ; tubus (5 mm. longus ; labium superum

late ovatum, breviter 2-lobum ; labium inferum supero sublongius, vix ad

medium 3-lobum, lobis lateralibus oblongis, intermedio latissimo rotundato.

Staminum thecai sequales et a?qualiter affixa?, basi obtusse vel subacuta?.

Pollen 42-49 fx longus, 28-33 /x latus, plicis accessoriis nullis, exinio

tenuissime punctato.

Sarawak : near Kuching, Haviland, 792 ! 3512 !

4. H. Creaghii, Stapf (sp. nov.).

Herba erecta, anisophylla, sicca triste viridis. Caulis subteres, snperne

sulcatus, in lineis binis e commissuris decurrentibus minutissime puberulus,

demum glabratus. Folia normalia petiolata, late lanceolata vel olliptico-

laneeolata, utrinque acuminata, 12-18 cm. longa, 3-6 cm. lata, supra glabra,

cystolithis striolata, subtus in nervis (basin versus quidem) minute papilloso-

pubescentia nervis lateralibus utrinque 7-8 uti venis tenuibus
;
petiolus ad

10 mm. longus, minute pubescens
; folia redada rotundato-ovata vel orbicu-

laria, basi cordata, 3-4 mm. longa, subsessilia. Inflorescentia; pallide virides,

pedunculo gracili ad 2*5 cm. lon<>;o suffulta?, bifurcatae, laxre, undique

pubcrulre ; bracteaj lineari-Ianceolatae, acuta^, ad 2'5 mm. longa)
;
pedicelli

3 mm. longi. Calyx fere ad basin 5-partitus, 4 mm. longus, olanduloso-

puberulus ; segmenta lineari-subulata, acuta. Corolla 12-13 mm. longa,

extus glabra ; tubus 9 mm. longus ; labium superum late ovatum, breviter

bilobum ; labium inferum supero sequilongum, profunde 3-lobum, lobis latera-

libus oblongis obtusis quam intermedio rotundato-ovato multo angustioribus.

Staminum thecoe sequales, una quam altera paulo altius affixa, subparallela?,

1 mm. longse, inferior basi acuta ;
pollen 50-53 fi longus, 35 fi latus, plicis

accessoriis tenuissimis utrinque vel in uno latere tanturn singulis, exinio

tenuissime punctato.

British North Borneo : Sandakan District, Creagh !

Diantlu

p. 1114.

roL n.

risHerha erecta, 15-5J5 cm. alta, ol) folium alteram uniuseuiusque pa

rudimentarium subulatuin deciduum specie alternifolia, sicca bete viridu

Caulis teres, Haber vel in lineis binis e commissuris decurrentibus tenuissimis

brevissime villosulus. Folia normalia brevissime petiolata vel sessilia, oblonga

vel elliptico-oblonga, interdum obliqua, acuminata, basi acuta, 9-13 cm. longa,

3-4*5 cm. lata, glabra, tenuia, cystolithis inconspicuis striolata, nervis tenuibus

lateralibus utrinque circa 7 valde prorsus curvatis
;

petiolus nullus, raro

1 lp 6 rf-
SuffllltcT,
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plerumque bifurcata?, sa?pc Iaxa?, ramis ad 12 mm. longis vol brevibus, inter-
nodiis 1-4 mm. longis ; bractese lanceolate, acuta?, 1-1£ mm. longa?, virides,
glabra?

;
pedicelli ad 3*5 mm. longi. Calyx fere ad basin 5-partitus, ad 5 mm.

longns, viridis, glanduloso-puberulus
; segmenta subulata, acuta. Corolla

20 mm. longa
; tubus 7 mm. longus ; labium superum late ovatum, breviter

2-lobum
;
labium inferum supero paulo longius, ultra medium 3-lobum, lobis

lateralibus oblongis quam intermedio rotundato-ovato multo angustioribus.
Staminum theca? a?quales, suba?qualiter affixa?, 16 mm. longa?, basi obtusa?.
Pollen 45-46 p longus, 25-35 /a latus, plicis accessoriis nullis, exinio tenuissime
punctato.

Barber. 384 f

Stapf (sp. nov.)

.

Ilerba erecta, ramosa, isophylla, calycibus exceptis glaberrima, sicca
nigricans vel fere atra. Caulis subteres. Folia petiolata, lanceolata, tonuiter
longe acuminata, basi acuta, 7-12 cm. longa, 1-5-2-5 cm. lata, crassiuscula,
cystolithis inconspicuis multo-striolata, nervis lateralibus tenuibus utrinqne
6-7 valde carvat is

; petiolus ad 1 cm. longus, gracilis. Infiorescentiw
brevissima?, simplices vel furcata?, pedunculo ad 6 mm. longo suffulte,
densissime bracteata?

; bractea? lanceolato-subulata?, acute, 3 mm. longa?,

nigricantes
; pedicelli tenues, circiter 2 mm. longi. Calyx fere ad basin

5-partitus, 10-12 mm. longus ; segmenta linearia, acuta, apice pilosnla.
Corolla 13-14 mm. longa, glabra

; tubus 8 mm. longus, labium superum late
ovatum, emarginatum

; labium inferum supero requilongum, breviter 3-lobum,
lobis lateralibus ovato-oblongis quam intermedio rotundato vix longioribus.
Staminum theca? aequales, suba?qualiter affixa?, parallela?, basi obtusa?. Pollen
49-55 fx longus, 35-36 fi latus, plicis accessoriis utriiKjue singulis, exinio
minutissime punctato. Capsula oblonga, acuta acuminata, stipite paulo
breyioro crassiusculo incluso 12-14 cm. longa. Semina 2'$ mm. lonffa.
Sarawak

: Mount Buan, on limestone, llaviland, 2032

!

>->

xpf.

Syn. Ptyssiglottis lanceolata, Hall. f. in Nov. Act. Nat. Cur. vol. lxx.

(.1 81)8)
*-»

West Borneo
: Delta of tlie Kapuas River, near Suka Lanting, in sbady

forest, llallier, B. 82, B. 177.

Sarawak
: Niah, llaviland $ Hose, 3546 ! Baram, Hose, 120 ! llaviland

4- Hose, 3548 ! Marudi River near Claudetown, Hose, 161) ! 285 ! 300 !

I have not seen Hallior's specimens, and their identification with those of
Haviland and Hose rests therefore entirely on Hallier's description and figure
of Ptyssiglottis lanceolata. If I am right, Hal7ieracantha lanceolata is more
variable than the other species of the genus.
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8. H. leptoneura, Stapf.

Syn. Ptyssiglottis leptoneura^ Hall. f. in Nov. Act. Acad. Nat. Cur.

vol lxx. (1898) p. 222, tab. 12. fig. 2.

West Borneo : near the Kapuas River, Teysmann, 7918 ; near the Melawi

River (tributary of the Kapuas), Teysmann, 7923.

9. H. Motleyi, Stapf (sp. nov.).

Syn. Dianthera sp., Benth. in Benth. & Hook. f. Gen. PI. vol. ii.

p. 1114.

Herha erecta, isophylla, sicca nigricans. Caulis circiter 18 cm. altus,

subteres, undique villosulo-puberulus. Folia petiolata, elliptico-lanceolata,

utrinque acuta vel apice subacuminata, margine interdum subundulata

5-9 cm. longa, 2-3"5 cm. lata, supra glabra, cystolithis sa?pe inconspicuis

striolatis, subtus in nervis minute fulvo-furfuraceis, nervis lateralibus utrinque

4-0 prorsus curvatis
;
petiolus fulvo-furfuraceus, 2-4 mm. longus. Inflores-

centice axillares vel psendoterminales, simplices vel bifurcate, pedunculate, ob

bracteas dense imbricatas strobiliformes, perpauciflores
;
pedunculus ad 7 mm.

longus ; bractese ovate vel lanceolate, acute, 1-2 mm. longa?, herbacese,

nigricantes, sparse furfuracese
;
pedicclli 3-5 lin. iongi. Calyx fere ad basin

5-partitus, ad 7 mm. longus, nigricans, furfuraceo-puberulus ; segmenta

subulata, acuta. Corolla 7-10 mm. longa, extus papillosa ; tubus 4-6 mm.

longus ; labium superum late ovatum, emarginatum ; labium inferum supero

vix longius, t'ere ad medium 3-lobum, lobo intermedio rotundato lateralibus

niulto angustioribus. Stamimtm thecce requales, insequaliter affixse, basi

obtusa?, 1 mm. longa?. Pollen 50 p longus, 35 /x latus, plicis accessorits

utrinque singulis, exinio tenuissime punctate Ovarium minute papillosum

vel glabrum (?). Capsula juvenilis appresse minute papillosa.

Labuan : near Sanjong Kubong, in deep shade, not uncommon, Motley,

123 ! ; near Sungei Tragan, on damp, shady banks, Baiter, 273 !

Sarawak : Baram District, by the Entoyout River, near Claudetown,

Hose, 4GO !

10. H. Beccarii, Stapf (sp. nov.).

Herha erecta vel basi prostrata, ob folium alteram uniuscuiusque paris

minutum mucroniforme vel subulatum deciduum specie alternifolia, sicca

fusco-viridis. Caulis subteres, in lineis binis e commissuris decurrentibus

minutissime sparseque furfuraceus. Folia normalia petiolata, elllptica vel

oblongo-elliptica, utrinque acuminata vel basi subacuta, interdum obliqua,

magnitudine varia, ad 15 cm. longa, ad 6*5 cm. lata, integra, subundulata vel

crenulata, supra glaberrima, subtus sparse adpresse papilloso-pubescentia,

cystolithis inconspicuis, nervis lateralibus utrinque 5-7 valde prorsus curvatis ;

petioli inferiores ad 1 cm. Iongi, superiores multo breviores vel fere nulli,
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minute furfuracei. ifi

ob bracteas dense imbricatas strobiliformes, perpauciflores
; pedunculitis ad

4 mm. longus
; bractea? ovata? vel lanceolato-ovata?, acntsQ vel acuminata?,

1-2 mm. longa?, furfuracese vel glabratse vel nigrescentes
; pedicelli 1-2 mm.

longi. Calyx fere ad basin 5-partitus, 4-4-5 mm. longus, nigricans, parce vel

copiose papilloso-pubescens
; segmenta e basi ])aulo dilatata subulata. Corolla

11-13 mm. longa, extus papilloma
; tubus 8 nun. longus ; labium superum late

ovatum, emarginatum
; labium inferum superum vix sequans, breviter 3-lobum,

lobis lateralibus ovatis intermedio rotundato multo latiore. Staminum thecse

a?(]uales, a?qualiter affixa?, obtusae, 2 mm. longae. Pollen 45-50 fi Iongum,
38 p latum, exinio tenuissime punctato, plicis longis accessoriis utrinque 2.

Ovarium glabrum.

Sarawak : without precise locality, Beccari. 1053 ! Haviland. 571 !

11. H. psychotriifolia, Stapf (sp. nov.).

IFerha isophylla, sicca luride fusca. Caulis teres, glaber. Folia petiolata,

late lanceolata, utrinque acuminata, apice obtnsiuscula, 14-20 cm. lon<ra,

5-6*5 cm. lata, margins obscure undulata, utrinque glabra, supra cystolithis

striolata, nervis lateralibus utrinque 5-G tenuibus valde prorsus curvatis
;

petiolus 3-4 mm. longus, supra canaliculatus, papilJosus. orescentice

pedunculata?, plerumque geminata?, interdum bifurcata?, ob bracteas densissime

imbricatas tetrastichas strobiliformes
; pedunculus ad 7 mm. longus ; bractea 1

ovatse, acuta?, 1-1*5 mm. longa?, subglabrae, nigricantes
; pedicelli tenues, ad

3 mm. longi. Calyx fere ad basin 5-partitus, 4*5 mm. longus, glanduloso-

puberulus
; segmenta subulata. Corolla 12 mm. longa, extus parce minutissime

papillosa ; tubus 8- (
.> mm. longus ; labium superum late ovatum, emarginatum

;

labium inferum supero suba?quilongum, ad medium 3-lobum, lobis lateralibus

oblongis intermedio rotundato-quadrato a?quilongis. Staminum theca? a?quales,

suba?qualiter affixa?. Pollen 42-45 jj, longus, 30 fi diametro, plicis accessoriis

utrinque singulis, exinio tenuissime punctato. Capsula oblonga, breviter

acuminata, in stipitem suba?quilongum attenuata, eo incluso 1G mm. lonoa,

parce minutissime papillosa.

Sarawak : Brunei, near the Limbang River, ffarilaiid, 57G ! Jlose
7HO !

5

-12. H. philippinensis, Stapf (sp. nov.).

Jlerba parce ramosa, ob folium alterum uniuscuiusque paris rudimentarium
vel suppressum specie alternifolia, sicca pallide luride viridis. Caulis obtuse
quadrangularis, lineis binis e commissuris decurrentibus villosulus, pra?terea

glaber. Folia vormalia petiolata, late lanceolata, acuminata, basi acuta,

12-18 cm. longa, 2*5-5*5 cm. lata, obscure undulata, supra glabra, infra in

nervis minute papilloso-pubescens, utrinque cystolithis striolata, nervis

lateralibus utrinque circiter 7 supra tenuibus subtus uti costa validiuscula
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prominentibus valde obliquis
;
pctiolus crassiusculus, ad 7 nun, longus, superne

canaliculars, papilloso-villosulus. Inflorescent'ue axillares et specie terminates,

plerumque geminate, interdum bifurcate, cylindrica?, strobiliformes, pauei-

florse, ad 1*5 cm. longae
;
pcduneulus tennis, 0*5-1*2 cm. longus ; bractese

ovate, acute, 1—1*5 mm, longa?
;
pedicelli ad 4 mm. longi. Calyx fere ad

basin 5-partitus, 8 mm. longus, glanduloso-puberulus ; segmenta subulata,

setaceo-attenuata. Corolla ad 15 mm. longa, extus papillosa ; tubus ad

12 mm. longus ; labium supcrum late ovatum, emarginatum ; labium inferum

supero subaequilongum, fere ad medium 3-lobum, lobis lateralibus ovatis,

intermedio rotundato - quadrato paulo longiore. Staminum thecae subin-

secjualiter affixa?, sequales, basi obtusae. Pollen 44—48 p longum, 32 p diametro,

plicis accessoriis ntrinque singulis, exinio tenuissime punctato. Capsula

oblonga, acuta, papillosa, in stipitem sequilongum attenuata, eo incluso

13-14 mm. longa. Semina lenticularia, vix 2 mm. longa, minute rugulosa.

pHl'LirriNKS : Mindanao, Zamboanga, Vidal> 3408 !

13. H. procridifolia, &/«]>/.

Syn. Ptyssiglotiis procridifolia, Hall. f. in Nov. Act. Nat. Cur. vol. lxx.

(1898) p. 223, tab. 16. fig. 1.

West Borneo : at the foot of Mount KJlamm near Sintang, in high forest,

Hallier, B. 2512.

vol glabrata,

14. H. micropollinia, Stapf (sp. nov.).

Herha ob folium alteram uniuseuiusque paris minutissimum vel suppressum

specie alternifolium, sicca fusco-viridis, Caulis subteres, superne magis

minusve anfractus, minute villosulo - pubescens vel furfuraceus. Folia

normalia petiolata, oblique elliptica vel obovato-elliptica, longe acuteque

acuminata, basi acuta, 13-20 cm. longa, 5-9*5 cm. lata, integra vel crenulato-

undulata, supra glaberrima, subtus in nervis parcissime papilloso-pubescentia

cystolithis inconspicuis, nervis lateralibus 6-8 valde prorsus

curvatis
;

petiolus ad 5 mm. longus, minute furfuraceus. In/loreseeutice

plerumque plures in axillis foliorum, sessiles vel pedunculo communi ad 4 mm.

longo sutfulteob bracteas plerumque dense imbricatas strobiliformes; bractese

ovate vel lanceolato-ovate, acute vel acuminate, 1-2 mm. longae, parce

minutissime papillosa?
;

pedicelli 2-3 mm. longi. Calyx fere ad basin

5-partitus, 4-4*5 mm. longus, parcissime papillosus ; segmenta subulata.

Corolla ad 10 mm. longa, extus papillosa ; tubus 5-6 mm. longus ; labium

superum late ovatum, emarginatum ; labium inferum superum aequans, ultra

tertiam partem 3-lobum, lobis lateralibus oblongis subdivaricatis, intermedio

ovato-rotundato. Staminum thecae sequales, subsequaliter affixae, basi obtusae,

1*5 mm. longae. Pollen 35 fi longum, 25 p diametro, plicis accessoriis utrinque

singulis, exinio tenuissime punctato. Capsula oblonga, acuminata, in stipitem
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subsequilongum attcnuata, eo incluso 14-10 mm. longa, superne papillosa

Semina 3 mm. longa, minute rugulosa vol scabra.

Sarawak : Ml Koum, Haviland, 1717 !

tenuissime puberulis exceptis glaber.

onga, apice caudato-

15. H. caudata, Stapf (sp. no v.).

Ilerba ob folium alterum uniuscuiusque paris rudimontarium subulatum
specie alternifolium, sicca nigricans vol fere atra. Caulis teres, lineis binis e

commissuris decurrentibus tenuibus

Folia normalia petiolata, elliptico-lanceolata vel obi

acuminata, basi acuta, 13-18 cm. longa, 3*5-8 cm. lata, utrinque glabra,

eystolithis minute striolata, nervis lateralibus utrinque G-10, valde prorsus
curvatis

; petiolus ad 1 cm. longus, glabor. Infiorescentke interdum etiam ex
axillis foliorum rudimentariorum, subsessiles, solitarise vel plures ex eadem
axilla, ob bracteas densissime imbricatas strobiliformes ; bractea> ovata*, acuta?,

glabra?, 1-1'5 mm. longa?
;
pedicelli vix ulli vel ad 3 mm. longi. Calyx fere

ad basin 5-partitus, 7-9 mm. longus, nigricans, glaber ; segmenta liuearia,

0-75-1 mm. lata, etiam in fructu plana, acuminata. Corolla ad 17 mm. longa,

extus superne parce papillosula
; tubus 12 mm. longus ; labium superum late

ovatum, emarginatum
; labium inferum supremum sequans, breviter 3-lobum,

lobis lateralibus ovatis, intermedio rotundato Iatissimo paulo breviore. Stami-
num tbeca? a?quales, subsequaliter affixae, oblongoe, obtusa?. Pollen 49-53 fi

longus, 3G-39 fi diametro, plicis accessoriis utrinque singulis, exinio tenuissime

punctato. Capsula oblonga, subacuminata, in stipitem suba?quilongum

attenuata, eo incluso circiter 18 mm. longa, glabra. Semina 3 mm. longa,

minute scrobiculata.

nortb of Lundu, Haviland,Sarawak : at the foot of

988!

Mount Gadino-

*

1(5. H. frutescens, Stapf.

Syn. Ptj/ssic/lottis frutescens, Hall. f. in Nov. Act. Nat. Cur. vol. lxx.

1)8) p. 222, tab. 16. fig-. 2.

Central Borneo : Upper Kapnas Basin, on Mount Gagang in high forest,

Hallier, 2837, 3071

!

West Borneo : on Mount Biang, near the Kapuas River, Tej/smaiw, 7D20.

17. H. dispar, Stapf.

Syn. Ptijssuflottis dispar, Hall. f. /. c. p. 220, tab, 15. fig. 4

West Borneo : Landak, near Ngahang, Teysmann, 114D5.

IS, H. granulata, Stapf (sp. nov.).

Ilerba humilis, procumbens vel e basi prostrata ascendens, sicca viridis, in

]>arte superiore exiniie anisophylla. Caulis superne villosulo-pubescens,
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imprimis in lineis binis e commissuris decurrentibus, inferne glabreseens,

viridis, e nodis ssepe radicans. Folia normalia petiolata, valde obliqua,

elliptica, utrinque obtusa, 5-7*5 cm. longa, 2-3*5 cm. lata, supra glabra vel

subglabra, in parenchymate ob cystolithos granulares scabro-punctata, in nervis

striolata, in margine subundulato pilosula, subtus in nervis papilloso-furfuracea,

nervis lateralibus utrinque 5-7 curvatis
;
petiolus 2*5 mm. villosulo-pubescens

vel glabrescens ; folia redacta inferiora normalibus similia, superiora sub-

sessilia, rotundato-ovata, basi cordata, apice subacuta, 5-8 mm. longa.

Inflorescentuv axillares vel specie terminates, breviter pedunculate, simplices

vel bifurcatse, ob bracteas dense imbricatas strobiliformes
;
pedunculus 2-3 mm.

longus ; bractese lineari-lanceolate, subulato-c:mdatse, 5 mm. longae, herbacese,

nigrescentes, ad margines parce pilosulse
;
pcdicelli ad 4 mm. longi. Calyx

fere ad basin 5-partitus, ad 5 mm. Ion mis, nigricans segmenta lineari-

subulata, acuminata, sparse pilosula. Corolla 12 mm. longa ; tubus 8 mm.

longus ; labium superum late ovatum, emarginatum ; labium inferurn supera

paululo longius, fere ad medium 3-lobum. Staminum thecse sequales, sequaliter

1'8 mm. longa?. Pollen 50 /a longus, 35 p diametro,affixse, basi acutse,

plicis polos fere attingentibus, accessoriis nullis, exinio sublsevi.

Sarawak : Lundu, Haviland's coll., 993 !

19. H. anisophylla, Stapf.

Syn, Ptyssiglottis anisophylla, Hall. f. in Ann. Jard. Buitenz. vol. xiii.

(1896) p. 289, tab. 23. figs. 2

vol. lxx. (1898) p. 219.

a-c, and in Nov. Act. Nat. Cur.

West Borneo : Landak, Teysmann, 11509.

Central Borneo : Upper Kapuas Basin, on Mount Gagang and on the

banks of the Saniai Stream on the foot of Mount Amai Ambit, common in

shady forest in damp soil, Hallier, 3095 ! ; on the Kapuas near Nanga Era

IIaliier.

There are at Kew several more specimens which evidently belong to Hal-

lieracantha, but are too incomplete for accurate determination* They include

probably one or two distinct species and were collected in Northern Borneo.

linn, journ.—botany, vol. xxxviii c
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General Report upon the Botanical Results o£ the Third Tanganyika

Expedition, conducted by Dr. W. A. Cunnington, 1904 and 1905.

By Dr. A. B. Rendle, F.L.S.

[Read 20th December, 1906.]

The following is an account of the plants collected by Dr. W. A. Cunnington

in the three great Central African lakes in 1901-5. The main object of the

expedition was the investigation of Lake Tanganyika, which, on one view

of its origin and previous connections, might be expected to show in its flora

and fauna evidence of a marine affinity.

Dr. Cunnington arrived at Lake Nyasa early in June 1904, and spent

about three weeks there ; one week at the southern end, a week in ascending

the lake, and a week at Karonga at the northern end. He collected, as far

as possible in the short time, specimens to illustrate the flora of the lake,,

including algae scraped from rocks, and tow-nettings containing diatoms

and other plankton. He then crossed the intervening plateau to Lake
Tanganyika, the southern end of which he reached early in July. About
eight months were spent on and around Lake Tanganyika ; the first two

months at the southern end, the remainder in cruising about and visiting7 © ©
the most interesting and likely places on the lake-shore. As complete a

representation of the flora as possible was collected, including scrapings from

the rocks, submerged stems of plants, and tow-nettings made at various

places, times, and seasons. Leaving Tanganyika on March 18, 1905,

Dr. Cunnington reached Bukoba, on the western shore of the Victoria

Nyanza, on April 16. During a stay of ten days here and during a short

stay at Entebbe, representatives of the water flora of the lake were collected

and a few tow-nettings were taken.

The collections include about 45 species of the larger plants and more

than 400 species and varieties of freshwater Algae, including Peridiniese.

The seed-plants and fern-plants, numbering respectively 30 and 4, are of

no special interest. They include a number of widely distributed aquatic:s>

such as Najas marina, Potamogeton pectinatus, P. javanicus, Vallisneria

spiralis, Pistia Stratiotes, Ceratophyllum demermm, Myriophyllum spicatum
y

Jussicea repens, Trapa bispinom and
r
J\ nutans, some of which were not

previously recorded from these lakes ; and marsh-plants such as Juncellus

Icevigatus, Fuirena glomerata, and Equisetum ramosissimum. The most

interesting from this point of view is Myriophyllurn spicatum, an almost

cosmopolitan water-weed ; the genus had not hitherto been recorded from

Tropical Africa, Other species found are more or less widely distributed in

Tropical Africa: such are Najas horrida, Potamogeton ScJnceinfurtJdi, Ottelia

landfolia, several species of Utrkularia, Azolla niloika, Pycreus Mundtiiy

and P&palanthus Wahlbergii, the last two being marsh-plants.
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A few species, such as Potamogeton LivingsUmei, only known from Lake
Nyasa, Boottia scabra, previously found in the Nile and Gazelle Rivers, and
now brought from Tanganyika, and Xyris multicaulis, a marsh-plant found
in swampy ground at Bukoba, Victoria Nyanza, and previously known only

from Namasi, in Nyasa-land, have a more restricted distribution.

The only remarkable plant is a new variety of Fimbristylis st<

described the late Mr* 0- 13. Clarke from swampy
lonift

harbour, Bukoba, Vic

ground near th e

n)

(1>

species has only been previously

The fact that the larger number found at

are included), 16 species were co

and 27 at Lake Tanganyika,

Tanganyika bears a small proportion to the much longer time spent there,

suggests that there was not very much more to collect in the way of aquatic

seed-plants, ferns, and Gharacese. It is surprising, however, that the margins
of the lakes yielded no Lemnacese, as several species of Lemna and Woljia are

recorded from British Central Africa ; nor Alismacera, such as Limnophyton,

known from several localities in Nile-land and Mo district.

The characteristic tropical African water-weed Lagarosiphon is also unre-

presented in the collection ; we may note, however, that a species, L. Nyassce,

has previously been described from one of the lakes. Mr. Bennett remarks

on the paucity of the number of species of Potamogeton found in the margins
and bays of these lakes.

A comparison of the aquatic plants (omitting the Algae) from Lake
Tanganyika with those from Lake Nyasa and Victoria Nyanza throws
light on any theory as to

no

a difference of origin or conditions, present

or past, in the case of Tanganyika as compared with the other two lakes.

The true aquatics which were collected only in Tanganyika are the

following :

—

(1) JS
7
ajas marina, a cosmopolitan submerged plant which occurs in two

of the Norfolk Broads and at other reputed brackish localities, but is

also a common freshwater weed, occurring in the Swiss lakes, and
plentiful generally in the lakes and rivers of the Continent of

(

Europe.

also cosmopolitan and also found in both

brackish and fresh water. The leaves are submerged.

(3) Ottelia lancif a freshwater species

(4)

floating leaves; widely distributed in Tropical Africa.

with both submerged and

from the Nile and Gazelle Rivers in Central Tropical Africa.

{$)Ny Lotus, a water-lily ; recorded from North and Tropical

M

c2
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(6) Jitssicea repens^ a floating plant, widely distributed in fresh water in

the warmer parts of the whole world.

(7) Utricularia exoleta, widely distributed in fresli water in the warmer

parts of the whole world ; leaves submerged.

(8) Chara zeylanica, a submerged plant common throughout the tropics.

The swamp and marsh plants are also widely distributed and afford no

evidence of any peculiarity in the conditions associated with Tanganyika as

compared with the other lakes. The freshwater Algae, on the other hand,

have yielded a rich harvest, as ably set forth by Mr, Gr. S. West. They

include representatives of 101 genera and 367 species, of which one genus

Sphinctosipkon, belonging to the Palmellacese, and 34 species are described

as new. Mr. Lemmerman, of Bremen, has worked out the Peridiniese,

which comprise representatives of 4 genera and 5 species ; two of the latter

are new. The plankton from Tanganyika is of special interest, partly

from the fact that no work has been previously done on the plankton from

this lake, but especially from the great difference from that of Lake Nyaaa

and Victoria Nyanza, and the striking marine affinity of some of its

constituents. Several of the species are usually marine or brackish in habit,

and others more nearly approach marine than freshwater species, indicating

in Mr. West's opinion that at one time the lake must have approached marine

conditions in the salinity of its water.

The most interesting part of the report is, as 1 have indicated, Mr. West's

account of the freshwater Alga?, which forms an independent paper. In the

determination of the higher plants I have to acknowledge the help of

Mr. E. G. Baker, Mr. Arthur Bennett, Mr. A. Gepp, Messrs. H. & J. Groves,

Dr. Stapf, and the late Mr. C. B. Clarke.

The plants have been presented to the Department of Botany, British

Museum, by the Tanganyika Committee through Professor E. Ray Lankester,

F.R.S., F.L.S.

DICOTYLEDONS.

POLYGONACEJE.

Polygonum barbatum, Linn. Lake Tanganyika.—From swamp, Kituta,

Aug. 24. No. 26.

Widely distributed in the tropics of the Old World.

P. lanigerum, R. Br., var. africanum, Meissn. Lake Tanganyika.—Marsh
close to shore, Komba Bay, Oct. 11. No. 34.

Tropical and South Africa.

P. glabrnm, Willd. Lake Nyasa.—From swamp, Kota Kota, June 20.

No. 6.

Widely distributed in the tropics.
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NYMPH^ACE^.

(Mr. E. G. Baker.)

Nymphaa ovalifolia, Conard, Monograph, 150. Lake Tanganyika.—Swampy

pond at Mbete, Sept. 28. No. 31. )
Lake Nyasa.

M
Swamp at Kota Kota, June 20. No. 5. Flowers bright blue.

r. Drummond, who has paid special attention to this genus, states :

" I cannot exactly match these with anything in Herb. Mus. Brit., nor

does it recall any specimens at Kew. The forms it seems to approach

JV. lifolia, Conard, and (

A. von Mechow's, referred but rather doubtfully
A 1 1

Conard to his

Pending more material these interesting specimens

might be referred to JS
r

. ovallfoUa, Conard/'

N. zanzibarensis, Caspary. Victoria Nyanza.—Shallow water in river,

Bukoba, April 20. No. 52.

Previously recorded only from the Island of Zanzibar.

N. calliantha, Conard, Monograph, 151. Victoria Nyanza.— Shallow water

in harbour, Bukoba, April 19. No. 49. Flowers pink.

Central and South-west Tropical Africa.

N. Lotus, Linn. Forma approaching A7
, dentata, Schum.

Tanganyika.—Mouth of Lofu River, Oct. 5. No. 32.

Leaves broadly elliptical, margin remotely undulate-dentate.

Lake

Differs

from the type in the shape and margin of the leaf. In the type the

leaves are generally circular in outline and the margin much more

distinctly subspinose-dentate. But the anthers are numerous and the

connective is absent or very short and obtuse as in the type. Dr. Conard

M
previously been regarded as belonging to this species.

North and Tropical Africa and Madagascar.

CEKATOPHYLLACE^E.

Ceratophyllum demersum, Linn. Lake Nyasa.—In about 4 feet of water,

near bar, June 14. (small-leaved form) GAN In

about 4 feet of water, Niamkolo, Aug. 11. Victoria Nyanza.—Surface

of weedy lake inlet to north of town, Bukoba, April 24. No. 58.

Floating in lake in sheltered bay near Entebbe, May 1. No. 65 (small-

leaved form)

.

w
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Myriophyll

HALORAGACEjE.

<i. Lake Nyasa. Kota
No. 10. Lake Tanganyika.—Taken shore-wading and in about 4 feet

of water, Niamkolo, Aug. Nos. 18, 24.

Almost cosmopolitan, but not hitherto recorded from Tropical Africa, from
where the genus also has not hitherto been recorded.

ONAGRACEiE.

(Mr. E. G. Baker.)

Jussiaea repens, Linn. Lak b Tanganyika.—Swampy pond at Mbete, Sept, 28.
No. 30.

Warmer parts of the whole world.

Trapa Mspinosa, Roxb. Lake Nyasa.—Floating on surface, Kambwe Lagoon,
June 27. No. 13. Flower faint bluish pink. Lake Tanganyika.
Floating on lake at mouth of Malaearasi River, Jan. 16. No. 31.
Flower pink.

Tropical Africa and Asi:

o

I

T. natans, Linn. Victoria Nyanza.—Floating on lake in sheltered bay
near Entebbe, May 1. No. 64. Also found in the Upper Nile at 2° N.
latitude by Speke t Grunt.

Central Europe and Temperate Asia,

LENTIBULARIACEjE.

(Dr. Otto Stapf.)

Utricularia Thonnmgii, Schum. Lake Nyasa.—Surface swamp, Domira Bay,
June 19. No. 4. Flower with a pale bluish tinge. Lake Tanganyika.
Mouth of Lofu River, Oct. 5. No. 33.

Among other water-weeds in

East and West Tropical Africa.

U. exoleta, R. Br. Lake Tanganyika.
shallow water, mouth of Malagarasi River, Jan^lC. No. 611.

Tropical and South Africa, and widely distributed in the warmer parts of
the Old World.

U. reflexa, Oliver. Victoria Nyanza—Floating on surface of river, Bukoba,
April 20. No. 55.

East and West Tropical Africa.

No. 620.
May

East and West Tropical Africa ; also in South Africa, Madagascar, India,
and Tropical Australia.
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COMPOSITE.

Spilanthes Acmella, Linn. Lake Tanganyika.—Swampy ground near shore,

Kibwesi, Dec. 21. No. 40. Flower white.

Common in Tropics.

VERBENACE^S.

lippia nodiflora, Rich. Lake Tanganyika.—Growing in marsh and swamp,

Sumbu, Oct, 19. No. 35. Flower pink.

A common tropical plant.

MONOCOTYLEDONS.

NAIADACE^.

Najas marina, Linn. Lake Tanganyika.—Dredged in a few fathoms, Niamkolo

Bay, Aug. 3. No. 17. A form verging towards var. muricata, A. Br.

Var. muricata, A. Br. Lake Nyasa.—In about 4 feet of water at Kota

Kota, June 20. No. 9.

X marina is a cosmopolitan species with numerous forms and varieties ;

var. muricata is recorded from North Africa (Algiers, Egypt) and Albert

Nyanza ; and outside Africa, from Sicily, Ceylon, and Australia.

N. horrida, A. Dr. Victoria Nyanza.—Shallow water in harbour, Bukoba,

April 20. No. 50.

W

POTAMOGETONACE^i.

(Mr. Arthur Bennett.)

Potamogeton pectinatus, Linn. Lake Tanganyika.—Water-weed taken by

shore-wading, Mtondwe Bay, Aug. 10. No. 23 (flower).

Cosmopolitan.

P. Livingstonei, Arth. Bennett. Lake Nyasa.—In about 4 feet of water,

Kambwe Lagoon, June 27. No. 12.

Known only from Lake Nyasa. No fruit has yet been seen.

Schweinfurthii, Arth. Bennett. Lake Nyasa.—Water-weed growing in

about 4 feet of water ; south-eastern arm, near anchorage and off Kota

Kota, June. Nos. 2 & 8 ) Lake Tanganyika.—Growing in

shallow water, mouth of Malagarasi River, Jan. 16. No. 45 (flower and

unripe fruit). Victoria Nyanza.—From shallow water in harbour,

Bukoba, April 21. No. 56 (barren shoot).
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These specimens show a greater variation as to leaves and nervation than
the original ones ; the broadest are 17-nerved, whereas in the original

specimens 13 was the largest number of nerves observed.

Confined to East Tropical Africa.

Potamogeton javanicus, Hussk. Victoria Nyanza.—Shallow water in river,

Bukoba, April 20. No. 54 (flower)

.

Widely distributed in the warmer parts of the Old World and in Tropical
and South Africa, but not recorded from Lakes Tanganyika and Nyasa.

The only other Potamogeton I have seen from Lake Nyasa is P. crispvs
y

Linn., collected by Kirk " In Roangiva (Loangiva ?) river." The species

is widely distributed in all warm and temperate regions. In these great
masses of water it is surprising that around their margins and bays
there are so few of this genus. L. Nyasa especially looks like providing
them, judging by the large map issued for the Railway.

HYDROCHARIDE^E.

Ottellia lancifolia, Rich. Lake Tanganyika.—Swampy pond, Mshale, Feb. 2
No. 48.

Widely distributed in Tropical Africa.

Boottia scabra, Ridl. Lake Tanganyika.—

G

rowing in shallow water,

P
mouth of Malagarasi River, Jan. 16. No. 46".

reviously recorded only from the Central African Nile district (Nile and
Gazelle Rivers).

Vallisneria spiralis, Linn. Lake Nyasa.—Water-weed growing in about
4 feet of water ; south-eastern arm, near anchorage, June 10. No. 1.

Lake Tanganyika.—Taken shore-wading, Mtondwe Bay, Aug. 10.

No. 21. Victoria Nyanza.—Dredged in shallow water in harbour,
Bukoba, April 25. No. 59.

Widely distributed in the warm regions of both hemispheres.

Hydrilla Victoria Nyanza.
From shallow water in harbour, Bukoba, April 20. No. 51.

Vegetative shoots only.

The species is widely distributed in the warmer parts of the Old World ;

the variety is recorded from India and East Tropical Africa.
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CYPERACE.E.
(Mr. C. B. Clarke.)

-

Kyllinga chrysantha, K. Schum. Victoria Nyanza.—From swampy ground

close to harbour, Bukoba, April 26. No. 60.

Previously recorded only from German East Africa and the Shire High-

lands (near Zomba).

K. Buchanani, C. B. Clarke. Lake Tanganyika.—Swampy ground, Kibwesi,

Edith Bay, Dec. 20. No. 39. This specimen differs from all the

K. Buchanani known to me, in having two spikes to the head, not one,

and in having the nut narrowly linear-oblong. There are several

admitted species very close.

Nyasaland, and also in South Africa.

Pycreus Mundtii, Wees. Lake Nyasa.—From swamp, Kambwe Lagoon,

June 27. No. 14. Lake Tanganyika.—From swamp, Kituta, Aug. 24.

No. 27.

Frequent from Algiers to the Cape of Good Hope.

Juncellus laevigatas, C. B. Clarke. Lake Tanganyika.—Swamp by river

mouth, Kirando, Dec. 1. No. 36.

Widely distributed in Tropical Africa, and found in all warm and temperate

regions.

Fuirena glomerata, Lam. Lake Tanganyika.—Swamp by river mouth,

Kirando, Dec. 1. No. 37.

Widely distributed in Tropical Africa, and in the warm parts of the Old

World.
*

Fimbristylis stolonifera, C. B. Clarke, var. africana, var. now ; bractea inferiore

9 mm. longa ; nucis humeris a squamis rotundis minutis verrucosis.

Victoria Nyanza.—From swampy ground close to harbour, Bukoba,

April 26. No. 61.

A remarkable find as the species is known only from India and Yunnan.

There are only two species of Fimbristylis (out of about 120) that have a

creeping root. As regards the squamellse on the shoulders of the nut

(which are not present in the Indian F. stolonifera) I esteem them of

small importance ; for in the closely allied F. diphylla, Vahl, nuts with-

out and with such squainellae are abundant.

AROIDE.E.

Pistia Stratiotes, Linn. Lake Nyasa.—On surface of swam}), Kota Kota,

June 20. No. 11 (in part). Lake Tanganyika.—Floating on lake at

Kituta
*->

No. 20.

Widely distributed in Tropical Africa and in the warmer regions of both

hemispheres.

^HM
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XYRIDACE.E.

Xyris multicaulis, N. E, Br. Victoria Nyanza.—From swampy ground
close to harbour, Bukoba, April 26. No. 62.

Previously known only from Namasi, Nyasaland.

ERIOCAULACE^E.

Paepalanthus Wahlbergii, Koern. Victoria Nyanza.—From swampy ground
close to harbour, Bukoba, April 26. No. 6)J.

East and West Tropical Africa ; also in the Transvaal.

GOMMELINAGES.

Commelina nudiflora, Linn. Lake Tanganyika.—Swamp, Kota Kota, Lake
Nyasa, June 20. No. 7. Swamp, Kituta, Aug. 26. No. 28.

A common weed in tropical and warm regions.

PTEBIDOPKYTA.

(Mr. A. Gepp.)

Salvinia hastata, Desv. Lake Nyasa.—Floating on surface of swamp, Kota
Kota, June 26. No. 11 (in part).

Also in Mozambique district and Madagascar.

Azolla pinnata, R. Br., var. africana, Baker. Lake Tanganyika.—Surface

of swampy pond, Mzumbi, Dec. 27. No. 41. Floating on lake, mouth of

Mai ^
surface of river, Bukoba, April 20. No. 53

No. 44. Victoria Nyanza.—Floating on

AV

A. nilotica, Decaisne. Lake Nyasa.—Floating on surface of swamp, Kota
Kota, June 26. No. 11 (in part).

East Tropical Africa.

Equisetum ramosissimum, Desf. Lake Tanganyika.—Close to shore, near

mouth of Lukuga River, Jan. 4. No. 42.

Warm temperate and tropical zones.

CHARACE.E.

(Messrs. H. & J. Groves.)

Chara brachypus, A. Br. Lake Nyasa.—Swamp near Karonga, July 2.

No. 15. A fairly normal form, in habit resembling large, somewhat

connivcnt forms of C. fragilts, Desv.
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Recorded in Africa from Suez, Damietta, Kordofan, and Dongola ; also

specimens

A. Carson.

in Herb. Kew from Tanganyika Plateau collected

Known also from India, New Guinea, and North Australia.

Chara zeylanica, Willd. (C, C* gymnopus, &c, A. Br.). Lake
Tanganyika.—Niamkoli Bay, Aug. 8. No. 19.

A very small, tufted form of this extremely variable species, in habit

resembling small compact C aspera. It does not quite agree with any

of the varieties described by A. Braun. It is about 3 in. high, with

short, somewhat connivent branchlets; the spine cells are rather numerous,

not exceeding in length the diameter of the stem. Branchlets 8-9.

Segments about 8, the last 1-2 ecorticate. Bract-cells whorled. Fruit

at the 2nd and 3rd nodes, sometimes at the 4th, rarely at the 1st,

about *9-* 95 mm. long x "48 through, showing 11-12 stria?. Nucleus

•62 x '35, almost cylindrical, black, with well-developed calcareous

covering.

No. 22 from Mtondwe Bay, Tanganyika, is a larger state of the same form.

It is young and without fruit.

C. zeylanica appears to be the commonest Chara throughout the Tropics.

It also occurs northward to the United States and Bermuda, and south-

ward to Australia, New Caledonia, &c.

In Africa it reaches from Egypt southward to Madagascar, and from

Angola to Somali-land.

The following Fungi, determined by Mr. V. H. Blackman, were collected

on the rotten wood-stays of the canoe on Lake Tanganyika :

—

Polystictux

sanguineus, Meyer, a common species in warm countries ; a second species of

Polystictus, the material of which is insufficient for specific determination
;

and ScMzophyllum commune, Fr., a cosmopolitan plant.

In the following table I have added a few names of species not collected

by Dr. Cunnington. Of true aquatics I find little to add ; the number of

marsh-plants might probably be still further increased, but these are of less

interest.
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LIST OF PLANTS FROM THE THREE LAKES

(Those in italics were not collected by Dr. Cunning-ton*)

Polygonum barbatum
P. lanigerum, var. africanum
P. glabrum
Ceratophyllum demersutn .

Myriophyllum spicatum . . .

Nymphaea ovalifolia

N. zanzibarensis

N. calliantha

N. Lotusforma ,

Jussiiea repens

Trapa bispinosa

T, natans

Utricularia Thonningii
U. exoleta

U. reflex

LT
, stellaris

Spilanthes Acmella
Lippia nodiflora .

Nnjas marina . . .

V var. muricata
N. horrida , . .

Potamogeton pectinatus

P. Livingstone!

P. Schweinfurtliii

P. javanicus

Ottelia lancifolia

0. alismoides .

Boottia scabra

Vallisneria spiralis .

Ilydrilla verticillata

.

Lcij/arosiphon Nyassce
Kyllinjra chrysantha
K. Buchanani
Pycreus Mundtii
Juncellus laevigatas

Fuirena glomerata
F. pachyrrhiza

Fimbristylis stolonifera. var. africana
Scirpus littoralis

Pistia Stratiotes

Xvris multicaulis

Psepalanthus Wahlbergii
Commeliua nudiflora . .

Salvinia hastata

Azolla piunata, var. africana

A. nilotica

Equisetntn ramosissimum
Chara brachypus
0. zeylanica

Total
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INTRODUCTION,

The recent progress in our ideas as regards the phylogeny of the Gymnosperms,
and more especially of the present day Cycads, led us, in 1903, to begin an

enquiry into the origin of Angiosperms. During the last three years we have

devoted considerable attention to the living members of this group, for it was

thought that the attack could be best begun by taking as broad a survey as
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possible of their varied types of fructification, with a view to determining

which among them exhibit features that strike us as being of a more or less

primitive nature. Having completed this study, we have endeavoured to test

the accuracy of our conclusions by an appeal to such evidence as is presented

by fossil botany. The result has been that our previously ascertained'notions,

as to the constitution of the flowers of comparatively primitive members of the

group, have been found to agree to a remarkable extent with the facts presented

by the fructifications of some, now well-known, Mesozoic fossils. So close is

this agreement, that the phylogeny of the Angiosperms in its broad outlines

seems to us to be sufficiently clear to permit of the construction of a working

hypothesis towards its solution.

It appears to us that although the direct ancestors of the Angiosperms are as

yet unknown in the fossil state, tins line of descent can now be traced back to

the great group of Mesozoic Cycadophyta, and to a hypothetical race of plants

nearly related to the Bennettitea?. There would seem to be good reasons to

connect the Cycadophyta themselves with the Fern-like Spermophytes, or

Pteridosperms, of the Palreozoic period, and thus the Angiosperms, on our

hypothesis, can be derived ultimately from an as yet unknown, fern-like

ancestor, existing at a very early geological period.

In this connection the publication of Wieland's full account of the

'American Fossil Cycads' has furnished us with data with regard to the

Mesozoic Cycadophyta which, until recently, we did not possess, and to the

author of this magnificent volume we would gratefully express our indebtedness

for the material which he lias placed at our disposal.

We have from the first recognized that what is called the problem of the

origin of Angiosperms is in reality a plexus of problems. In addition to

the evolution of the flower, there is the puzzling type of Angiospermous

foliage, and many other questions to be explained in connection with this group.

At the time when we commenced a consideration of this subject, there could

hardly be said to be a clue to the mystery in which these matters were
shrouded. In presenting this, the first definite hypothesis with regard to the

phylogeny of the race, we are aware that many of the main points of our

argument are devoid of novelty. Others, notably Hallier, have already

brought forward arguments or facts, of which we have made free use in

this attempt to fashion our theory.

The subject is a large one, and the present communication is to be

regarded as a brief resume of a discussion which we hope to elaborate more
completely elsewhere. For the present we have contented ourselves with a

statement of the main features of the problem, and its solution, with brief

evidence in support of our views.

We would take this opportunity of expressing our sincere thanks to

Dr. D. H. Scott, F.K.S , for many suggestions during the past three years,

and for the interest he has taken in the progress of the work.
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HISTORICAL.

The great, race of plants, commonly referred to as the u Flowering Plants,"

differ so obviously from the rest of the Vegetable Kingdom, that they were

recognized, comparatively early in the history of botanical study, as forming a

distinct group, and for a long time attention was almost entirely concentrated

on them.

The stamens and carpels were soon identified as the male and female organs

respectively, and by the close of the 17th century Camerarius had shown
that reproduction by means of seeds depends on the male element,

the pollen, reaching the receptive part, or stigma, of the female organ
;

though what exactly happens in the process of fertilization remained mere
guesswork until many years later. This establishment of the sexual theory

of reproduction in Flowering Plants led to the subdivision of the Vegetable

Kingdom, by Brongniart in 1843, into two great groups, the Phanerogams
and the Cryptogams, the latter still being incorrectly regarded as devoid of

sex, and as possessing a ' cryptic ' type of reproduction.

The researches of Robert Brown led to the distinction of Gymnosperms as

opposed to Angiosperms, though for many years the former were commonly
looked upon as a detached group or appendage of the Dicotyledons, with the

consequence that the terminology of the flower came to be applied to their very

different kind of fructification. Hofmeister's classical researches, published

in the years 1849 and 1851, completely broke down the barrier separating

the Phanerogams from the Cryptogams ; in fact these terms were no longe r

applicable in their original sense, for their meaning had become reversed,

since the Flowering Plant was found to be more ' cryptogamic ' as regards its

manner of sexual reproduction than the Fern. The alternation of generations,

so clear in the Pteridophytes, was shown to be also present in both Gymno-
sperms and Angiosperms. The male and female prothalli of the heterosporous

Vascular Cryptogams had their very reduced representatives in the pollen-grain

and embryo-sac respectively of the Phanerogams.

These discoveries, followed so closely by the publication of Darwin's
1 Origin of Species/ gave a great impetus to the evolutionary hypothesis as

applied to plants, and a great stimulus to phylogenetic speculations.

Though the various parts of the embryo-sac of the Conifer could be

interpreted in terms of the female prothallus of a heterosporous Pteridophyte,

investigations of the corresponding organ of the true Flowering Plant (eith er

Monocotyledon or Dicotyledon) failed to show any such clear homologies.

In other words the gap that originally existed between the Phanerogams
and Vascular Cryptogams was now bridged, and in its place there appeared

a wide gulf between the Conifers and true Flowering Plants, or more exactly

between the Gymnosperms as a whole and the Angiosperms.
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The subsequent tendency of various lines of research, until quite recently,

has been on the one hand to draw closer together the ties of relationship

existing between Gymnosperms and Pteridophytes, and on the other hand to

increase the isolation of the Angiosperms. For instance, one of the most

important embryological facts, recently brought to light, linking together the

Gymnosperms and the Pteridophytes, is the formation of antherozoids in the

pollen-tubes of Cycas and Ginkgo.

Much work has been done on the embryo-sac of Angiosperms, primarily

with the hope of throwing light on the question of its homologies, and the

line of descent of the group. Practically every Angiospermous family,

which is of interest phylogenetically, has now been examined, including quite

recently the Magnoliacese *. The outcome of the whole of this vast investi-

gation has merely emphasized the great difference which exists between the

Angiospermous and Gymnospermous embryo-sacs, and in addition the great

similarity between those of the Dicotyledons and the Monocotyledons.

Variations do occur, but these appear to us to be points of detail rather than

of fundamental importance. In fact they are of such a kind that it is

uncertain whether they should be best regarded as primitive or as recently

acquired. This is particularly true of the antipodals, a group of cells more

variable perhaps than any of the other constituents of the embryo-sac.

Though the net result of these studies has so far not enabled us to bridge the

gap between the Angiospermous and Gymnospermous embryo-sacs, yet

additional discoveries of great interest have been made, e.g. double fertilization

and chalazogamy. The former seems to increase rather than to diminish the

difficulty of explaining the Angiospermous embryo-sac and especially its

endosperm in terms of the fern-prothallus, or the female gametophyte of the

Gymnosperm.

Turning now to palseobotanical work, the main result has been the same.

Remarkable fossils have been found connecting the Gymnosperms more closely

with the Ferns, but anything of a like nature bearing on the Angiosperms has

remained hidden. The rocks have been singularly silent as regards the origin

of the latter group, now predominant in the vegetation of the world.

The existing Cycads, and less clearly the Conifers, have been linked up with

the Ferns by means of the anatomical investigations of certain Palaeozoic

petrified stems possessing fern-like characters, known as the Cycadofilices, and
by the discovery of the seeds and male fronds of these plants. The old idea of

connecting the Gymnosperms with the Lycopods is now no longer tenable, at

any rate so far as the Cycads are concerned. The Angiosperms, on the

other hand, have been considered to have sprung from the Ferns
;

yet

no work on the existing Filices has shown any direct connection between the

two groups. It is true that Isoetes f has been brought forward as revealing

in the mode of origin of its stem, root, and first leaf, as well as in its adult

* Strasburger (1905). f Campbell (1891) pp. 253-254.
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but to build

ho

ative features, points of close resemblance to certain Monocotyledons,
relationship upon such slight evidence appears to us hardly

rorthy f serious consideration. In fact Campbell himself says *
:
" There is,

an immense interval between the flower of the simplest angiospermwevet

and the porophylls of Isoetes, and it would be rash to assume a relationship

unless moi- evidence can be nrodrmod on the side of the angiosperms to7 ^evidence can be produced

warrant this. *

It is general,/ held that when we first meet with fossil Angiosperms in the
Mesozoic rocks, thNjeaf-impressions closely resemble those of existing genera.
Whence they sprar

j
has hitherto remained a complete mystery.

Saporta and M; ion f, some twenty years ago, in their work entitled

L' Evolution du B gne vegetal,' brought into use the term Proangiosperms
for a hypothetical group of extinct plants which gave rise to the modern
Monocotyledons ar t Dicotyledons. They went even further, and included

imsonia among the members of this group. Thsuch fossils as Will ese suff-g
gestions we think trere particularly happy, considering the material then at

their disposal,

supports them.

1 the main pakeobotanical science at the present time

A brief reference must be made to the supposed connection between the
Angiosperms and Gnetacea?. Of all the existing Gymnosperms, this

particular group h; I long been considered to show the largest number of

features in common with the true Flowering Plants. Attempts, however, to

establish a clear rel tionship have not met with much success.

embryological study of Gnetam, came to the following

oup appears to be of very ancient origin, it probably arose

Lotsyl, :

conclusions. The
^

independently of le other Gymnosperms direct from the heterosporous
Pteridophytes, and, moreover, has not given rise to any single Angiosnerm

Lignier §, more ecently, from a general examination of the Gnetacean
fructifications, also ecides against any direct relationship. He says that such
a complex infloresc* ice as that possessed by the Gnetacea? cannot be held to

how any affinity b ;ween this group and the simplest Angiospermous flower.

Hence lie conclud \ that the Gnetacea? are not intermediate between the

Gymnosperms and .ngiosperms

s

Miss Benson
||

- the other hand, since the publication of these two
memoirs, has ende; mured to bring the floral morphology of this group into

line with that of be Angiosperm. She suggests that the suppression of

the internodes in i .e inflorescence of Gnetum may have been carried still

further, so that the whole is reduced to a conical torus, that is to a structure

resembling the re feptacle of a flower like Liriodendron. Thiis seems a

complicated, and r rdly justifiable hypothesis, for there is no evidence to

* (190 i p. 254.

X Lots (1899).

(I
Bens j (1904).

t Saporta & Marion (1885).

§ Lignier (1903s
).
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show that such simple flowers as those possessed by the Magnoliaceae are in

reality compound structures, i. e., very compressed inflorescences. Every-

thing points in the other direction, namely that the sporophylls (stamens and

carpels) are borne directly on the main axis of the floral shoot.

Hallier *, quite recently, has suggested a possible connection between the

Gnetacese and the Loranthacea?. Though agreeing in the main with his

phylogenetic views respecting the Flowering Plants as a whole, we are

inclined to regard this as a somewhat rash, though ingenious speculation
;

especially because it necessitates, as he admits, the nucellus of Gnetum being

regarded, not as a single ovule, but as a placenta bearing several ovules.

Finally, then, we may conclude that the study of the Gnetacea? does not, and

does not seem likely to, help us in understanding the phylogeny of existing

Angiosperms. It would appear more probable that a knowledge of the descent

of "the latter, obtained from other sources, will itself shed light on the

relationships of the former.

From a discussion on the vascular structure of seedlings, at the last meeting

of the British Association at York f, the inference may be drawn that some

help will be forthcoming from this line of study towards solving the problem

of the origin of the Angiosperms. So far, the examination of the " transition
"')

phenomena in seedlings has led Mr. Tansley and Miss Thomas to regard the

simple type met with in the Dicotyledons, and most of the Conifer®, as derived

by reduction from the more complicated one found in the (Jycads and the

Araucariese.

Thus, by way of summary, it may be said that no definite theory, as

regards the origin of the Angiosperms, has up to the present been elaborated.

The views put forward from time to time have been more of the nature of

casual suggestions. The problem has not yet been separately treated as a

whole, in all its bearings. The morphologist has perhaps hitherto inclined

only to a comparison between living members of the race, with neglect of the

fossil evidence. The palseobotanist, in approaching the subject, does not

appear to have arrived at any clear conception of what may be considered the

primitive features of living Angiosperms.

In concluding this section of the paper, it is' interesting to note that this

unsolved problem has its parallel in the Animal Kingdom- The origin of the

V.io-hpst 0-ronn. the Mammalia, still remains largely problematical.

PRINCIPLES OF EVOLUTION.

Before discussing what we regard as the primitive forms of the various

organs of the Angiospermea?, we would emphasize briefly certain principles

connected with evolution to which we attach considerable importance when

attempting to trace the phylogeny of living or extinct races.

Hallier (1905). t Anonymous (1906) p. 182.
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rf Corresponding Stages in E
If we study the stages in evolution reached by the different organs of a

seed-plant at any one period, we shall find that they are dissimilar. Some
are obviously more highly evolved than others. Corresponding stages in the
evolution of the various members of a seed-plant are not contemporaneous
in point of time. Conversely, at any one period in geological time, one organ
or set of organs will be found to have reached a far higher stage of evolution
than another.

The study of fossil botany has afforded numerous instances of the truth of
this principle. The foliage of the Pteridospermeae, as also the habit of the
stem

,
is essentially fern-like, though the female organ is a seed. The male

organs (Crossotheca) of Lyginodendron are obviously far less highly evolved
than the female {Lagenostoma). The former is essentially a simple fern-like
fructification, the latter a highly evolved seed.

Or, again, to turn to the Bennettitese, the Mesozoic descendants of the
Pteridospermeoe, the microsporophylls are still essentially fern-like fronds,
while the megasporophylis are of an extremely advanced type. The trunk
habit of these plants also shows scarcely any modification
with that of a Palaeozoic tree-fern.

as compared

male, and its fern-like origin is still

Or to turn to recent plants. The fern-like foliage of the Cycad Stangeria
is associated with highly-evolved strobili. Again, the female sporophyll of
Cycas is more primitive than tho

traceable.

Other instances might be quoted *, but the above may suffice. It follows
from this law that there was never in existence such a plant as a really
primitive Angiosperm, in the sense that all its organs were equally of a
primitive nature. On the contrary, the earliest Angiosperms were no doubt
characterised by possessing some members much more highly evolved than

There is reason to believe that the Angiosperms were derived from
other seed-plants, but that the seed, in itself a highly evolved structure,
originated at a much more remote period.

c

others

W believe that the application of this principle will be found to be of
great service in such considerations as the present. At a later stage (p. 70)
we propose to demonstrate by its aid the probability that the earlier
Angiosperms still retained the megaphyllous foliage of their ancestors ; a
supposition which will explain several puzzling facts.

It is well recognised that one of

Homoplasy.

the great difficulties to be faced
attempting to trace the phylogeny of living groups lies in the tendency to
error, arising from laying stress on certain features as indicative of close

See Wieland (1906) p. 244, who has also discussed this law.

d2
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relationship, which are more probably simple expressions of parallelism of

development. Sometimes the issue is so obscured hj numerous instances of

homoplasy, that it is difficult to arrive at any sure conclusion. The broad

question of the phylogeny of Angiosperms, however, seems to us to be

remarkably free from embarrassment in this respect.

group

Mutation.

While we regard the course of evolution as for the most part a slow and

gradual process of variation, we are prepared to admit that, now and again,

abrupt and discontinuous phases * occur. The same conclusion holds in

regard to theories connected with inorganic evolution. Oatastrophism has

been replaced by uniformitarianism, which in turn is succeeded by a theory,

which admits that, at certain periods, the forces of nature may have been

working at a greater intensity than thev are to-day.

There is a bare possibility that mutation may have been concerned with the

evolution of the Angiosperms themselves, for the suddenness with which this

rises to the position of a dominant type in the flora of the Cretaceous

and Tertiary periods is perhaps difficult to explain on any other hypothesis,

unless we accept the theory of the imperfection of the geological record in

this instance.

One of the great difficulties which arises from our still highly imperfect

knowledge of the Mesozoic floras is that at present, in the great majority of

instances, we are familiar only with the foliage of these plants. Among such

leaf impressions, the absence of any conspicuous intermediate forms combining

features common to the Angiosperms and any other group is remarkable, and

this evidence, though not perhaps of great importance, may admit the possibility

of mutation rather than of gradual variation (see p. 71). On the other hand,

too free a use of this principle is not to be favoured, else there is a distinct danger

that mutation may become the last resort of the phylogenetically destitute.

PRIMITIVE FEATURES AMONG LIVING ANGIOSPERMS.

The Sthohtlus Theory of the AxGiospERMors Fructification.

The basis of our theory as to the nature of a typical Angiospcrmous flower
_ A A M 4 X A « A « ft W V w

t We
regard the simpler, unisexual flowers, including apetalous forms, as derived

X strobilus bv reduction. The term " flower
"
has

DeVries (1901, 1905) t Coulter & Chamberlain (1904) p. !).

t The terms " bisporangiate " and u ambisporangiate " have been used by Wielaad and

other authors. We regard these terms as open to objection, and propose to adopt " amphi-

sporamgiate " in their place, as the antithesis of " monosporaogiate.'
9
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been used in a groat variety o£ senses*. We would, however, restrict its

application to the Angiosperms alone, since it was from these plants that the

idea expressed by the word originally arose. In our opinion extra-seminal

pollination, in which the carpel or carpels play the chief part in the pollen

collection, is the essential feature of a hermaphrodite, or female flower. We
regard a flower as typical when it possesses both micro- and megasporangia,

as well as a perianth which in many cases has an attractive function.

A flower, on our view, is a special form of a type of strobilus, which is

common both to the Angiosperms and to certain Mesozoic plants, and which

maybe termed an anthostrobilus. The anthostrobilus of hypothetical Mesozoic

ancestors of the Angiosperms, and of their supposed near relatives the Ben-

nettitea?, differed from the flower of the Angiosperm in certain important

respects, especially in the presence of direct pollination, in which the mega-

sporophyll played no part. It may perhaps be useful to distinguish it as a

Pro-anthostrohilus, and the Flower proper, a term here restricted, as an

Eu-antliostrohilus.

Anthost

Pro-anthostrobilus of Mesozoic Ancestors and Bennettitea?.

anthostrobilus (Flower) of Angiospermea?.

The necessity for these new terms arises from the fact that the word " flower "

has been applied in many different senses, for instance even to the strobili of the

Coniferales. Also because, as we hope to show here, the Angiosperms are

;roup of fossil plants,Me
whose fructification is now well known, and indeed has been, though as we

think inaccuratelv, termed a flower.

We shall discuss at some length at a later stage the evidence for the

derivation of the Eu-anthostrobilus from the Pro-anthostrobilus—types o£

cones which we believe represent different stages in the evolution of the

fructification of one and the same lino of descent.

The strobilus or cone is of course a very ancient type of fructification,

common to many distinct, and only very remotely related linos of descent.

Other forms of strobili were borne by plants which flourished at a very much

earlier period in geological time than the anthostrobilate races discussed here.

The anthostrobilus is distinct from any of these, and it is, in all probability, the

newest modification or creation of the strobilate form of fructification, in point

of geological time. It differs from all other strobili in that it is typically

amphisporangiate, by the megasporophylls being invariably aggregated on the

axis of the strobilus above the microsporophylls (i. e. nearer the apex of the

cone), and by the presence of a distinct perianth, below the fertile sporophylls,

whose function is apparently wholly, or partly, of a protective nature. In

* Coulter & Chamberlain (1904) p. 9.
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other words, the protective office, which in the strobili of many Pteridophyta
is performed by the aggregate of the fertile sporophylls themselves, is, in the

d byrmeanthostrobilus, localised towards the base of the cone, and perfo

sterile members. In order to bring out more clearly the essential features of

the anthostrobilus, we may compare it briefly with a heterosporous cone of an
ancient type, such as that of Lepidodendron Hibbertianus, Binney *, from the

Lower Carboniferous of Scotland,

Elongated axis

Megasporophylls

situated

L. Hibbertianus, Binn

cylindrical.

basally as regards

the microsporophylls.

Protective function distal extremities of

performed by both types of fertile

sporophylls.

Anthostrobilus.

more or less conical

apically as regards

the microsporophylls

sterile 1

, basal, leaf-like

organs.

Engler's Theory.

The Strobilus Theory of the nature of the typical Angiospermous flower is

not by any means a new one f, though it differs in toto from that generally

accepted by systematists at the present time. According to current notions,

widely but not universally adhered to, the primitive type of Angiospermous
fructification is to be sought for among the unisexual Apetala*, which, on our
view, are forms reduced from amphisporangiato strobili, in each case possessing

th.a pen:

This prevailing opinion, for which Engler $ is largely responsible, has been
too readily accepted § as a self-apparent axiom, before careful examination of

its truth has been made.

In a recent authoritative discussion of this question, Coulter and
Chamberlain

||
state that as a consequence of the now " discarded doctrine of

metamorphosis .... it has been a very prevalent conception, therefore, that

flowers of simpler structure than the assumed type are reduced forms. Th
are certain cases in which this seems clear .... but the vast majority of
simpler flowers are better regarded as primitive than as reduced forms."

ere

IF
**-

*;See Scott (1900) p. 162, fig. 65.

t Coulter & Chamberlain (1904) pp. 9 & 10.

X Engler (1897) p. 358.

||
Coulter & Chamberlain (1904) p. 10.

H Henslow (1893 1

) p. 485 ; Celakovaky (1897).

** Ilallier (1901 1

, 190P, 1903, 1905).

§ Chamberlain (1897)
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who have already upheld the view maintained here. Goebel* in particular,

regards the amphisporangiate condition as primitive, and the monosporangiate

as derived from it.

It will be necessary here to examine somewhat at length the evidence for the

assumption that certain naked flowers may be regarded as primitive, and the

consequent corollary that their near relatives, with insignificant perianth, are

derived from them.

The main departure of Engler's and Bidder's systems of classification from

that of Bentham and Hooker consists in the abolition of the large group

Monochl:

Polypetala?, making one

to

large series, the Archichlamydege or Choripetahe ;

without question a move in the right direction. At the same time both Engler

(1

existing Dicotyledons. They commence their systems with plants possessing

flowers'compo.sed of few parts, especially the Piperacese and its near allies,

families. Their scheme of classification then

to

and also with the Amentiferous

gradually ....

insignificant sepaloid perianth, and finally to such orders as the Caryo-

phvUacese with a well-marked calyx and a conspicuous corolla. From this

point of view, the gradual evolution and differentiation of a perianth can be

traced in a general way.

Three objections of considerable weight can be advanced against this theory.

In the first place, it must be assumed that the perianth is evolved tie novo, and

is an organ sui yeneris. Secondly, in many of the groups regarded as primitive,

€.<j., Piperales, Amentiferse, and Pandanales, the inflorescence is a sharply

defined and often a highly complicated structure. Lastly, such a theory has

so far proved barren from a phylogenetic standpoint, especially when

attempt is made ro bring into line evidence derived from the study -' J

plants.

AVe may now briefly examine the cohorts which Engler regards as showing

primitive features.

the

of fossil

Piperales.

This cohort is placed first in Engler and Prantl's system, and includes four

orders, of which only the Piperacese is well represented by the species of

two genera Piper and Peperomia. A survey of its members suggests that its

flowers are fashioned, for the most part, on the trimerous plan, with two whorls

of stamens and three carpels. No one would argue that a species of Piper

with only two stamens has preceded one with six, nor that one with three

carpels has been derived from an ancestor with a single carpel. Nor is it to be

supposed that a genus like Chloranthus, with a single tepal, has given rise to one

• Goebel ( 1005) p. 528.
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like Larhtema, with a complete perianth whorl. It is much more natural to
suppose that the other members o£ the whorl have heen aborted, and that such
genera as Piper and Peperomia have been evolved by further reduction,
during which the perianth has disappeared altogether. In the monotvpio
genus Lactoris, placed by Engler in the Kanales, but by Bentham and Hooker,
junong others, in the Piperaceje, can be found a synthetic type linking these
two cohorts toiiethei

*
,. *

rt

Thus, in our opinion, the more obvious and plausible view is that the
Piperales branched off, probably at an early period, from the Kanales, and, as
in the case of many other Angiosperms, have suffered considerable reduction
in the individual flower, so much so that in many instances they have lost their
perianth. This line of evolution appears to have progressed side by side with a
tendency to aggregate the flowers into dense spikes ; the bracts assuming more
and more the functions originally performed by the perianth. In a few of the
Piperales the grouping of the flowers has advanced a stage further. In the
Peppers of the section Potomorpha the spikes are arranged in umbels. Such
compound inflorescences surely are hardly characteristic of "plants of low

* J • % 1 f
*

J-» t

Both the recent studies of the seed-development of the Piperales by
Johnson t, and of the seedling-structure by T. G. Hill §, have led these
authors to conclude that this is not to be regarded as a primitive cohort.

tl

Amentiferce.

The term Amentiferrc is used here, for the sake of convenience, to include
nose families of trees characterized by unisexual flowers—or at least the
male flowers—crowded together into very dense and definite inflorescences
known as catkins

;
a type of inflorescence which is shed entire, and thus

functions largely as a single flower. In some families, e.g., those included in
ler's cohort Fagales, the catkin is of a highly complex and compressed

a feature hardly suggestive of primitiveness, but rather of a reduction
in the component parts. In such, a suppression of the perianth
naturally be expected.

Salicacece.—This family consists of two genera only, Salix and Populus,
one entomophilous, the other aneinophilous. Divergency of opinion

Eno-

nature

might

the

exists as to whether the entomophilous habit of Salve—an almost unique
occurrence amongst the Amentiferje is to be regarded as a primitive
feature, or one derived from a Poplar-like ancestor by a change in the method
of pollination.

Chamberlain
||, from an embryological study, concluded that the genus

* Hallier (1901*).

§ Hill, T. G. (1900).

f Willis (1904) p. 515.

|| Chamberlain (1897).
t Johnson (1905).
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Salix is primitively unisexual, dioecious, and naked. Robertson *, on general

grounds, considers Populus the more recent genus*

On the other hand, the opposite view lias been maintained, and has quite

recently received strong support from Haines' f descriptions of two new

species of Indian Poplars. One of these, Populus glaum, Haines, frequently

possesses hermaphrodite flowers with an undoubted perianth.

To us it appears to be the more reasonable view to regard Populus as the

older genus, and Salle as derived from a Poplar-like ancestor at a more recent

period. On this view, Populus glaum has retained more primitive features

than the other species, and thus departs less from the ancestral type, while

the entomophilv of Saluc is but a recently acquired character. It also implies

the derivation of a flower such as that of SalLr, which has only two stamens

and never more than two carpels, by reduction from a plant like Populus,

possessing many stamens and sometimes more than two carpels. At the

same time, we regard Populus itself as not primitively anemophilous, but

derived originally, with the other Amentiferous families, from entomophilous

ancestors.

Another fact to be taken into consideration in this connection is that,

at the present day, the genus Sallx is largely represented by species, whereas

Populus contains comparatively few. The former thus appears to be a plastic

up-grade type, as is further emphasized by the ill-defined nature of many of

its species. The re-adoption of entomophily has possibly been the saving of

the Willows.

Casuarina.—For those who uphold the view that some of the present day

Angiosperms without perianth are primitively naked, this genus has been

perhaps the most promising. In several features it strongly suggests the

retention of archaic structures. Attempts have been made to separate it

entirely from the rest of the Dicotyledons. Treub's J suggestion, based on the

initial discovery of chalazogamy, broke down when the fact was ascertained

that many of the Amentifera?, as well as other groups, also exhibit this mode of

fertilization. On the other hand, Engler § regards Casuarina, which he places

in a new cohort Verticil lata?, as the most primitive of Dicotyledons, from the

fact that many megaspores are found within the nucellus. In the light,

however, of recent research this conclusion is by no means justified, for

Chamberlain
||

finds that more than one megaspore occasionally occurs in

Salix. Still more recently Shoemaker H has shown that in Hamamelis several

megaspores are found. Frye's** study of the embryo-sac of this genus has

demonstrated that it is quite of the usual type, and does not differ as regards

* Robertson (1904). t Haines (1900).

X Treub (1891). § Engler (1897) p. 362.
||
Chamberlain (1897)

f Shoemaker (1905) ; see also Coulter & Chamberlain (1904) j>. 242.

** Frye (1903).
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the presence of antipodals, or the time of endosperm formation, from that of

other Dicotyledons, as Trenb supposed. It has been further suggested, within

the last year, on embryo-logical evidence, that Casxarina is closely related to

Carpmus, and may be placed within the Betulacea? as a group of equivalent

rank with the Corylca? *.

Consequently, on such arguments as have been brought forward, we fail

to find conclusive evidence that the flower of Casuarina is essentially of a

primitive nature. Nor does the position of the group now appear to be isolated.

Fagales.—The perianth of the female flower, when present, is superior ami
somewhat gamophyllous. These are not likely to be the characters of a primitive

perianth. Besides, the syncarpous inferior ovary does away with any idea of

primitiveness as regards the whole flower. The inflorescence is also especially

complicated. Similar considerations apply equally to the Juglandales.

\Ve are inclined to adopt Hallier's | view, that this group can be connected
with the Hamamelidaeea?, and thus with ancestors possessing hermaphrodite
flowers and biseriate perianths. On this supposition, the perianth of the

Fagales may probably be regarded as a survival of the calvx, the corolla

having- disjippeared completely.

Monocotyledons.

Among the Monocotyledons we find certain genera which may very possibly

be ancient types, without, or with a only very insignificant perianth. Hence
the question arises whether these plants were originally without such an
envelope.

Fuiidanales.—To this group, regarded as among the most primitive by

t

apply as in the case of the Piperales and Amentiferous families. The
inflorescence is of a very dense and sharply denned nature. In the Pan-
danaceai the individual flowers are difficult to make out, bracts and
bracteoles being absent/ It seems much more probable that in this case the

perianth of the individual flowers, as well as the bracts and bracteoles of

the inflorescence, have totally disappeared, and the internodes of the floral

axis become greatly reduced, with the result that the individual flowers,

especially the male, have become so merged together that they can hardly
be distinguished from one another. Consequently we are inclined to think

that the Pandanacea? branched off at some early period from the main line

of the Monocotyledonous descent, and are thus capable of being derived from
an ancestor with hermaphrodite flowers ami a well-developed perianth.

Aracew.— In the interpretation of the Araceous flower we are in general

agreement with En<>lgier. He regards those members of the family with few

* Benson, Sanday & Berridge (1906) p. 43. t Hallier (1903).

t En^ler (1897) p. 360. § Coulter & Chai (1904)
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floral parts as reduced. Here the gradation from hermaphrodite flowers with

a complete perianth to unisexual naked types presents all stages of reduction.

At the same time we can trace the evolution of a complicated inflorescence.

The attractive function of the perianth in a less highly evolved genus, such as

Acorns, is transferred in many of the higher members to the spathe, which may

become petaloid and envelop the whole inflorescence. In fact the inflor-

escence practically comes to function as a, single flower.

Here we find our opponents adopting the very views which we, in common

with Hallier and others, urge as applicable to all such cases where naked flowers

arc aggregated in dense inflorescences. If Acorns and its near allies were

non-existent, would this interpretation of the family have met with equal

acceptance? Because these stages cannot be so easily traced in other groups

such as the Piperales and Amentiferie, the absence of a perianth in these

flowers has been too readily accepted as a primitive feature.

Though Engler regards the hermaphrodite flowers of a genus like Acorns

as the most primitive types in the order, Campbell*, on the other hand, has

decided that the unisexual flower, with a single carpel and a solitary basal ovule,

e. g\, Spathicarpa, Afflaonema, and JS
T
ephthytis, is really the least highly evolved.

This conclusion, based on embryological considerations, appears to us to rest on

far too slender evidence, especially in view of the fact that no general agreement

exists as to which Features presented by a study of the embryo-sac may be

regarded as primitive.

The Primitive Form of the Organs of the Eu-anthostrobilus or Flower.

We have seen that Engler and others regard certain orders, where the flowers

are devoid o£ perianth and often unisexual, as the more primitive members

of both existing Dicotyledons and Monocotyledons. But it must not bo over-

looked that Engler's Theory, like the Strobilus Theory discussed here, is but

a working hypothesis, the truth of which is to be sought for in its application.

The, at present, prevailing view has the merit of simplicity. We start with

something simple, and from it derive the more complicated types of flowers,

possessing a biseriate perianth, and at the same time the hermaphrodite or

amphisporangiate condition. But its application as a working hypothesis does

not assist us in our search for a clue to the phylogeny of the Angiosperms as

a whole. Nor does it help to bring this group into line with any of those

now known to us in the fossil state. On the other hand, the Strobilus Theory,

which postulates that the monosporangiate Apetake were derived by reduction

from an amphisporangiate strobilus possessing a distinct perianth, leads us back

naturally to a great group of Mesozoic plants, the Bennettitese, which afford

the kev to the ancestrv of the race in question.
/ t/ -*-

* Campbell (1905).
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In trying to arrive at some conclusion with regard to the primitive form of

the various organs of the Angiospermous strobilus, we have found it helpful to

endeavour to conceive a mental picture 1 of a flower in which all the members

were alike primitive, "We, however, by no means wish to infer that such a

flower ever existed, for, as we have pointed out above (p. 35), this would be

contrary to the general trend of evolution, since corresponding stages in the

differentiation of the various organs of a seed-plant, at any one point of time, are
i

Kg. 1.

An Angiospermous strobilus or flower in which the perianth, microsporophylls and mega-
sporophylls, two of the latter being shown in longitudinal section, are represented as if

in the primitive condition. This cone is entirely imaginary, and in all probability

never existed.

dissimilar.
( !-> *->

conical axis bearing megasporophylls above and microsporophylls below.
At the base of the cone, a well marked perianth would be found
sisting of sterile, leaf-like members, affording protection to tin

con-

cone as a

whole, and playing some part in the mechanism for insuring cross-fertilisation

by adding to its conspicuousness. All the organs of the cone would be of

large size, numerous or indefinite in number, and spirally arranged. The
cone would be solitary, borne either terminally or axillary.

1
•
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The oynreceum would consist of an indefinite number of carpels forming

apocarpous, monocarpel lary ovaries, each containing several ovules, with

marginal placentation. There would be no style. The stigmatic surface

would be more or less confined to the apex of the carpel, and would probably

be of a sticky nature, or the apex of the carpel may have remained slightly

open, as in the modern Reseda. The ovule would be orthotropous, with two

integuments. The carpel would dehisce by the ventral suture, and the seeds

be distributed by simply falling from the carpel, or being shaken out of it

by the wind. The embryo would germinate within a short period after

fertilisation, and would possess two epigeal cotyledons.

The andrcecium would comprise an indefinite number of stamens, with long

anthers. The filaments would be short, and the connective produced beyond

the anther as a slight expansion.

The perianth would consist of numerous, spirally arranged members, either

all similar in form, colour, etc., or somewhat differentiated, with an inner

petaloid series serving both as an attractive and protective organ.

The mode of fertilisation would be by means of entomopluly, the pollen-

collecting mechanism being performed by the carpels.

It will" thus be seen that we regard polypetaly, hypogyny, and apocarpy *

as primitive conditions, antecedent in point of time to the more highly evolved

states, in which cohesion and adhesion of similar or dissimilar organs is to be

found.

As we have pointed out, there is no reason to believe that any Angiosperm

with a complete assemblage of primitive floral characters is to be found to-day,

nor indeed that such a flower ever existed. On the other hand, there are

many Angiospermous flowers which retain one or more primitive features.

According to our view, the greatest number are exhibited in the families

Magnoliacece, Uanunculacea?, Nymphseacece and Calycanthacese, amongst

Dicotyledons ; and Alismacea?, Butomacea? ami Palmacea?, among Mono-

cotvledons.

Magnoliacea'

.

In this family we find an elongated receptacle, bearing an indefinite

number of stamens and carpels, which are spirally arranged. The form of

the stamen, with its long and broad connective, continued below as a very

short filament and above as a sterile apex, is. also a primitive feature.

The perianth of the members of the two tribes Schizandreae and Illiciese

consists of many tepals, spirally arranged. In the tribe Magnoliete however,

it is cyclic, and sometimes in three definite whorls ; a stage obviously derived

from the preceding. 1 n the allied Anonacecc this arrangement is generally

characteristic.

See also Beysey (1897).
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Certain members of this alliance also retain a primitive feature in the

I)

dendron *
Trorho-

t
as showing a comparatively large number of primitive characters. The recent

t T)

that it practically does not depart from the stereotyped form common to

nearly all Angiosperms.

Ranunculacece.

Some members of this family present primitive features in the form of the
receptacle and perianth, as well as in the fact that the numerous stamens and

The perianth of this group is also in many cases
of a primitive nature, though often petaloid and sometimes clearly differentiated

into calyx and corolla. In addition, honey-leaves, the homologues of fertile

microsporophylls, may be present.

NympI,uvaoea\

In the members of this family, especially in the genus Nelumhium, we find
numerous stamens of a similar form to those of the Magnoliacea?, as well as
certain features in connection with the perianth, which we regard as fairly

primitive.

Calycantliacece.

The numerous, spirally arranged stamens and carpels, and the large number
of perianth members may be regarded as primitive features.

Monocotyledons.
f

1 lismacew and Uutomacece

In some members of these closely-allied families the stamens are indefinite

in number, and the carpels numerous and apocarpous, features which, from
our point of view, may be regarded as primitive.

Pahnacecc,

In this large family, in many instances, the unbranched habit § and the
free carpels are primitive features.

* Harms (1897).

+ Strasburger (1905).

t Hallier (1903).

See Morris (1893).

> to.
"
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The Megasporophylls and Me<jasporangia.

The dictum of Goethe that the carpel is a fertile leaf, more or less modified,

has stood unshaken, and there appear to he such ample evidences of its truth

that it need not he considered further here. Among the Angiosperms, the

condition of apocarpy seems to us to be primitive. The spiral arrangement

of the monocarpellary ovaries on a long receptacle, a state of affairs which

still survives in the Magnoliacea1
, and in certain other members of the Ranales,

may be regarded as a primitive feature of the flower. From this we derive,

by suppression of the internodes, the whorled arrangement so characteristic

of the great majority of Angiosperms, and often common to all parts of the

strobilus. We regard the verticillate grouping as due partly to a tendency

to cohesion and adhesion, which has always been marked among the Angio-

sperms, and partly to a proneness to a dissimilarity in the size and shape

of the different organs of the strobilus. The fact that the protective function

is, in this type of cone, relegated to sterile members at the base may also have

had some bearing on the question ; more efficient protection being perhaps

afforded where the axis is reduced in length, and the various organs arranged

in whorls. The result has thus been a tendency to a horizontal rather than

a vertical distribution of the organs.

C

There are numerous instances shown by many families, e. g., Ranunculacea?,

In

the great majority of the Angiosperms there has been a distinct bias in this

direction, with various modifications, the significance of which is to be sought

for in the fruits. Bi- and multicarpellary ovaries have been the result.

We regard the carpel as a megasporophyll, present in the ancestor of the

Angiosperms as an open leaf, bearing several ovules on its margins, and

not unlike the megasporophyll of Cycas. With the shifting of the pollen

collection from the seed itself to the carpel, it became possible for the

latter, both to afford more efficient protection to the developing seeds,

by completely closing over them, and also, at the same time, to fulfil its new

duties as a pollen receiver, by adopting some mechanism for the purpose at

the apex. The necessity for some protection for the ovule is well seen in

13en The

style, probably non-existent at first, may be looked upon as a later adaptation,

connected with the perfection of the method of insuring cross-fertilisation.

The stigmatic surface was, in the early stages, simply a localised portion of

the carpel, adapted possibly by some sticky secretion for the collection of

pollen.

It need hardly be mentioned that we are in agreement with Bessey *,

and other recent writers, in deriving all syncarpous ovaries from apocarpous

* Bessey (1897).
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ancestor?, and all inferior ovaries from ancestors in which these organs were

superior.

The ovule in the primitive Angiosperms was orthotropous. This view is

also that commonly held *. From this primitive type were derived the

campylotropous and anatropous types.

We are inclined to regard the primitive carpel as multi-ovulate t- There

is, however, a constant tendencv to reduction in the number of ovules among
monocarpellary ovaries. This is especially well seen in an order such as

Ranunculacese. The significance is to be found in the fruits, which commonly

become indehiscent and one-seeded, /. <?., achenes.

7 he Microsporophi/lls and Microsporangia.

The type of microsporophyll and microsporangium, found almost throughout

the living Angiosperms, is a very constant one on the whole, and this indicates

that these are organs which have become fixed, although in many cases there is a

strong tendency in the direction o£ abortion, suppression, or transformation.

We regard the stamen as a sporophyll, equivalent to the modified foliar organ,

which can be shown to have existed in the case of the Pteridospermeae

or Palaeozoic ancestor. This sporophyll bears two svnangia, each, in some

respects, similar to the male organ of a Pteridosperm, e. g,, Crossotheca.

The synangial view of the stamen is by no means a new one, but hitherto

no attempt has been made to link it with an ancestor, also possessing

this type of microsporangium. AYe shall endeavour to show at a later stage

(pp. 07, G8) that such a view is tenable.

Among living Angiosperms, we regard the androecium as primitive in such

an order as the Magnoliacea1
, especially as regards the spiral arrangement,

the indefinite number, and the form of the* microsporophylls and microspor-

The shortness of the filament, the length of the connective, and itsanoia.

continuation beyond the anther as a sterile tip, are important features in this

connection. We are thus in general agreement with Hallier J as regards
e»

the microsporophylls of Angiosperms. From such a type of stamen, later

stages in evolution have involved modifications of the connective and

filament, resulting in the basifixed and versatile types of anther.

The Perianth.

Tt has been already shown that Angiospermous flowers without a perianth,

or those in which this organ is insignificant, occur in plants possessing dense

inflorescences. Solitary naked flowers, with many stamens and carpels, arc

almost unknown to us. In consequence of these two facts, we believe that

* Coulter & Chamberlain (1904) p. 57. t Prantl (1888). X Hallier (1903).

S
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all existing Angiosperms are descended from forms with a conspicuous

perianth, and that, in those plants where it is not present, its absence is

due to abortion. We are thus inclined to postulate for the group a primitive^

the

the other, before the existing

perianth, which was completely differentiated, from the sporophylls on

one hand, and from the foliage leaves on

Angiosperms came into being. Hence we can hardly seek for its origin

among their present-day representatives. At the same time we agree

that the modern perianth may have, in certain instances, acquired additional

members, either from above by the sterilisation of microsporophylls, or from

below by the modification of foliar organs.

On this supposition, let us endeavour to arrive at some idea, from a study of

living forms, of what may have been the characters of this primitive perianth,

possessed by the immediate ancestors of the

Naturally we turn first to the Ranales, for in this group of families, as we
have already seen, a number of primitive features appear to be retained in the

androecium and gynaeceum. The special points presented by the lianalian

perianth as a whole, which strike us as primitive, are the inconstant

existing Angiosperms.

number and spiral arrangement of its members, as well as the absence

of a marked separation into calyx and corolla. The perianth of the

Magnoliacese is of special interest from this point of

transitions towards a definite number of tepals, arranged in whorls, and

a differentation into a calyx and corolla. In Illicium. there is a gradual

view, as showing

passage from sepaloid to petaloid tepals. In Drhnys, the distinction

between the protective and attractive parts of the perianth is more marked,

though they are still spirally arranged. In Magnolia, and its close allies,

the perianth tends to assume a cyclic arrangement, and the tepals become

reduced to a definite number, M. grandijiora, L., and M. stellata, Maxim.,

for example, have as many as thirteen perianth members, all much alike.

In M. Yulan, Desf., they are reduced to nine, arranged in three fairly similar

whorls, M. ohovata, Thunb., and M. glauca, Linn., have likewise the same

number, but the three outer ones are quite small. The tendency then in

this family may be said to be towards a definite perianth, comprised in three

whorls. Such a floral envelope, in which as a rule the outer whorl is

sepaloid and the two inner petaloid, is a constant feature of the closely

allied, but more highly evolved family, the Anonacea?.

The Kanunculacese are perhaps the next most interesting Ranalian family

from this point of view, but the perianth here, on the whole, appears to be

hardly so primitive, and is complicated by the occurrence of the so-called

" honey-leaves/
7 which we regard, in agreement with Prantl *, as recent

modifications of some of the outer stamens. We should be inclined to view

* Prantl (1888).
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the many-leaved floral envelope of Trollius, with its spirally arranged and
largely petaloid members, as a primitive perianth.

W ils as regards the Ranales, we believe

their perianth can be best explained on the assumption that their ancestors

possessed one composed of an indefinite number of members spirally arranged,

of which the outer were sepaloid and the inner petaloid, but with no marked
separation between the two. Since we regard the Ranales as the most
primitive group, we should expect the immediate ancestors of the Angiosperms,
as a whole, to have possessed this type of perianth.

Without attempting to follow fully the evolution of the perianth in the

higher cohorts of the Dicotyledons, a few tentative remarks here may not be
out of place. It might be inferred from the above hypothesis of a primitive

perianth, partly sepaloid and partly petaloid, that we would consequently
derive the floral envelopes of the higher Polypetalse and the Gamopetalse by
a marked separation of the sepaloid and petaloid members into two distinct,

usually pentamerous whorls, corresponding respectively to the calyx an 1

corolla of these sub-classes. This of course is a possible, and besides a

simple view, but there may be other explanations, which appear equally
plausible. A. P. Dc Candolle long ago suggested that all floral leaves are
derived from the sterilisation of sporophylls. Celakovsky *, from an exhaustive
study of the perianth, finally came to the same conclusion. For the petals,

at any rate, this view is supported by the Ranunculacese, where the evolution

of a " corolla " of honey-leaves, by a modification of stamens, can be traced.

A third origin of the biseriate perianth occurs to us, on the supposition of

a primitive floral envelope. The latter may have become wholly petaloid, and
persisted as the corolla, whereas the calyx may have been a new structure,

derived from foliage leaves.

In the Ranales we believe it is possible to trace the origin of a double
perianth in conformity with each of these three theories. As regards the
first method—viz., the differentiation of the original simple perianth into

a definite calyx and corolla,

Anonaceae, may be instanced.

le flowers of Drimys, and of members of the

As regards the second, the direct origin of
the corolla from stamens may be followed in Ranunculus; and with respect
to the third—viz., a calyx derived from below through a modification of
foliage leaves, or, their direct homologues, bracts,—attention may be drawn

Hep
t

In fact, the Ranales may be considered an experimental group so far as
the formation of a distinct calyx and corolla is concerned, some members
progre < lirection, and some in another.

* Celakovsky (1897) Part II. p. 46.

t Placed in the Cohort Ranales by Bentham and Hooker.
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FOSSIL EVIDENCE.

Tn the foregoing pages we have emphasized certain features exhibited by
living Angiosperms, which appear to us to be of a more or less primitive

nature. We may now turn to fossil botany to inquire whether we can there

gather any evidence of a race of plants, which combines any of these

peculiarities.

There occur in the Mesozoic rocks a large number of fossils, which in

many respects have much in common with the living Cycads. These

plant-remains have been often spoken of as Mesozoic Cycads, and the

idea has to some extent become ingrained that, whatever else they may
have been, they were essentially Cycads. This conclusion, we believe, is

incorrect. It partly arises from the fact that these fossils were for many
years, and are perhaps even now, best known to us by impressions of their

detached fronds, which are admittedly of the same general type as those of

modern Cycads.

Even Wieland * in his quite recent work, in many respects the most

important which has ever been done in this direction, has labelled his book
' American Fossil Cycads/ and speaks of the extremely interesting members
of the genus Cycadeoidea as Cycads. This conclusion we hold to be incorrect,

and one which is liable to give rise to a false impression as to the nature of

these fossils, many of which we regard as standing nearer to the Angiosperms

than to any other group.

For some years past, it has become more and more fully realised, in

certain directions, that, among this great plexus of Mesozoic fossils, there

were many wThich could not be called Cycads in the sense that we apply

the term to the living plants. It was for this reason that Nathorst f , in

li>02, proposed the name Cycadophyta, as a general and non-committal

designation for this extensive Mesozoic plexus.

It has also become clear that this group was complex. It includes some
plants which were true Gymnosperms, and so nearly allied to the modern
Cycads, that, in all probability, they may be regarded as the ancestors of

that race. These true Gymnosperms naturally fall within the group

Cycadales. As illustrations, we may mention the fact that the type of

female fructification exhibited by the living genus Cycas is apparently an

ancient one. Several examples % of carpellary leaves like those of Cycas,

in some cases even with seeds attached, are known in the fossil state from

rocks of different ages§. Also strobilate fructifications, similar to those

of other genera of living Cycads, have been described ||,

i

* Wieland (1906) Chapter IX. f Nathorst (1902) p. 3.

X Nathorst (1902) p. 6, pi. 1. fig. 11. § Solms-Laubach (1891) p. 86.

||
Seward (1895) p. 109, pi. 9. figs. 1-4 ; Nathorst (1902) p. 5, pi. 1. figs. 1-4.

K2
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The Benxkttitile.

Apart from such fossils as may well be included within the term

Gvcadales, there are others, differing in toto as regards the type of fruc-

tification* During the last thirty-six years we have gradually come to

know more of these Mesozoic plants. The earliest account of their structure

relates to Williamsonia gigas, described by Williamson *, in 1870. This

was followed immediately by the important work of Carruthers f on

Bennettites and other genera, also founded on British material. Solms-

LaubachJ, some years later, added considerably to our knowledge of this

group, from British and Italian specimens of the latter genus. Lignier §

has also contributed further information with regard to Williamsonia and
-

Bennettites, from French material.

From these researches it lias become clear that neither of these nenera

can be regarded as members of the Cycadales, but must be placed in a new

group of ordinal rank, the Bennettitea? ||.

But by far the fullest, and from our point of view the most important

work, which has been carried out on these fossils, is that of Wieland II on

the magnificent material of Bennettites {Cycadeoideci) ** collected from the

Jurassic and Cretaceous rocks of the United States. The earlier, preliminary

papers f f of this author have now been supplemented by a complete account^

published in the sumptuously illustrated volume, entitled ' American Fossil

Cycads/ which appeared last autumn. It is to this work that we are specially

indebted for the first adequate description of the amphisporangiate strobilus

of the genus, as well as for much further information on the subject of the

habit and structure of these fossils. Wieland's work has also cleared up-

many points which were left obscure by the British, French, and Italian

material, earlier examined.

This study of the American Bennettitese has further emphasized the fact

that not only did there exist a great abundance and variety of Cycad-likc

Mesozoic plants, which cannot be included in the Cycadales, but that

some of them warranted the distinction of being regarded as more closely

related to the Angiosperms than to Gymnosperms. In fact the Mesozoic

Bennettitete, as we now know them, appear to afford the long sought for

clue to the phytogeny of the Angiosperms, especially on our view of the

primitive features of the flower, already discussed.

* Williamson (1870). t Carruthers (1870).

X Solms-Laubach (1890) ; Capellini and Solms-Laubacli (1891).

§ Lignier (1894, 1901, 1903 1

, 1904).

||
This term is now employed in a much wider sense than that originally intended by

Ciimithers. Engler (1897) pp. 5, 341, adopts the derivative Bennettitalea.

H Wieland (1906).

** We regard these generic names as synonymous, though we express no opinion as

to priority. tt Wieland (1899, 1901).
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It is only proposed hero to recapitulate briefly the main points in the

metrites. For a full account the readerBe

is referred to WielamFs excellently illustrated monograph.

The structure of the strobilus i> illustrated by figs. 2 & 3 taken from

Wieland/s book *. t

approaching- this subject we must divest our minds of all preconceptions

•drawn from a knowledge of existing Cycadean cones/
1

Fig.. 2.

Diagrammatic sketch of a longitndindal section through the amphisporangiate cone of

Bennettitfs (Cycadeoidea) dacotensts, Ward. About natural size. (After Wieland.)

The species, which may be regarded as typical from our point of view,

is Bennettites (Cycadeoidea) dacotensts, Ward, from the Black Hills of South

Dakota. As is invariably the case in this genus, the fructifications are

borne laterally, wedged-in between the persistent leaf-bases of the stem.

In all the examples, so far obtained, the cone is quite mature, and he'as

reached the fruiting stage.
:

(1906)

(1900)
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The strobilus, which has a length of about 12 cm., consists of an elongated

conical axis, bearing several series of bract-like structures below,-ibetween

which is packed a copious ramentunu Above these bract-like organs,

recognised in figs. 2 and 3 by their hairy surface, and attached to the axis

in a hypogynous manner, is a structure known as the u
disc," formed by the

basal cohesion of 18-20 bipinnate fronds, the male sporophylls, In fig. 2,

one of the latter is seen in the incurved condition, and the other, asi expanded

Fig. 3.

Restoration ofa longitudinal section through the aniphisporangiate strobilua of

Bennettites (Cycadeoidea) . About natural size, (After Wieland.)
*

'
:

when fully mature. In fig. 3 several of the mierosporophylls are indicated in

the unexpanded state. The bipinnate frond bears many, very reduced pinnules,

each supporting two sessile synangia. The microsporophyll is bent inwards in

the young state, for about a third of its length, and the secondary rhachides
are folded inwards in pairs, lying in the plane of the primary rhachis.

At the apical portion of the strobilus, at a later stage, when the
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microsporophylls have been shed, a large number of orthotropous seeds

are found, mounted on long pedicels, arising directly from the axis. The

seeds contain dicotyledonous embryos. Between the seeds, a still larger

number of somewhat club-shaped organs, known as the interseminal scales,

occur, also attached directly to the receptacle. Distally these scales are

all coherent by their apical margins, thus completely covering in the seeds,

h which theorifice directly above each seed, througleaving, however, an

micropylar tube projects. Thus, in the fruiting stage, the interseminal scales

form a complete investment or pericarp

^ —

&

and the whole of the macro-

sporangiate portion of the cone appears to be of the nature of a single fruit.

In figs. 2 and 3, the scale is too small to show the young seeds and interseminal

scales clearly. Their position, however, lining the apical portion of the

axis, is indicated.

Further points in relation to the structure of the fructification of Bennettites

will be discussed subsequently. We will, however, only add here that

elucidation of the amphisporangiate cone of Bennettites hasw
Will

sonia, in which the fructifications are borne on long peduncles, among the

leaves forming the crown at the apex of the stem. It is possible that

Williamso?na, in these features, is more primitive than Bennettites.

now 1 ittle

Previous Interpretation) s of the Dennettitean Strohilus.

Before beginning a discussion of the origin of the Angiospermese from

ancestors nearly related to the Bennettitea?, we would endeavour to make it

clear that we do not consider any known member of the latter group to be

exactly on the main line along which the Angiosperms have advanced.

They, however, diverge so slightly, that we believe there is

difficulty in perceiving how the Angiosperms may have originated.

We may commence by considering the interpretations which have been

arrived at with regard to the strobili of the known members of the group.

In thus reviewing some of the earlier work, it must be remembered that,

until recently, the evidence has been very incomplete.

It is curious in this connection to find that in one of the earliest descrip-

tions of the strobili of Williamsonia, read by Yates * before the Yorkshire

Philosophical Society in 1847, the fructification was interpreted as consisting

of " a number of scales, resembling sepals, petals, or perhaps dilated stamens,

all growing from the top of the fruit-stalk, and overlapping one another."

Yates also points out how very different this cone is, both externally and

internally, from the flowers of the Cycads.

Williamson t, working with very incomplete material of the genus William-

sonia, distinguished two types of fructification as male and female, which he

compared with the cones of living Cycads. Although we know now that this

i

Yfites (1855) p. 40. t Williamson (1870) p. 72.
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was not a correct conclusion, it was hardly to be expected that a closer

approximation to the truth would then have been possible.

Carruthers *, discussing the cone of Bennettites in relation to those of the

living Cycadese, states that " the points of difference are more obvious than

those in which they agree The fossil is truly gymnospermous, the pollen

having access to the embryo-sac through the tubular openings in the covering

of the seed, and not through a style developed from an investing carpellary

organ. The most remarkable difference is to be found in the compound fruit

of the fossil. It must be considered to hold the same relation to the

other Cycadea? that Taxus, with its succulent, cup-shaped pericarp, does t< >

the cone-bearina: Coniferse.'
9

t>

Saporta f regarded the fructification of Williamsonia as the fruit of a

primitive Monocotyledon, and more especially as belonging to a member of the

Pandanacese. The same author J, in conjunction with Marion, recognised in

the interseminal scales the homologues of carpels, and ooncluded that the

inflorescence is similar to a spadix, bearing unisexual flowers, found in

certain Monocotyledons.

Solms - Laubach §, when discussing the fructification of Bennettites

Gibsonianus, Carruth., in 1890, states that its closest affinities among living

plants are with the Cycadese, though he is not altogether disinclined to accept

Saporta's argument that the genus may be found to show analogies in the

•direction of the Angiosperms. The same author also outlines three hypotheses

-sis to the homologies of the female portion of the strobilus. Either the seed-

pedicels and interseminal scales are all carpels, the one fertile and the other

sterile ; or the scales are of the nature of shoots without leaves, and the pedicels

shoots ending in a flower reduced to a single ovule ; or, again, the scales are

leaves subtending uniovulate shoots. On the whole he inclines to the last of

these interpretations.

Similarly, Lignier ||, in describing the structure of B. Morierei, Sap. & Mar.,

in 1894, concluded that, so far as the female cone is concerned, it is of

the nature of an inflorescence, the bracts and interseminal scales being the

leaves of the main axis, the seed-pedicels being fertile leaves which belong

to unifoliate buds of a higher order. He regards the group as descended

from ancestors common to the Cycadese, but not from the Cycads them-

selves, and further suggests that eventually the Bennettitea? and Cordaitales

may be found to have a greater affinity than is at present supposed.

In March 1899, WielandU described, for the first time, the male flower of

Bennettites {Cycadeoidea) ingem. Ward, and showed that it differed entirely

from the male cones of the living Cycads. However, as the author ** sub-

* Carruthers (1870) p. 698.

\ Saporta & Marion (1881) p. 1187; Saporta (1891) p. 88.

t Saporta (1875) p. 66.

% Solms-Laubach (1890) pp. 830, 832, 843.

Wiel
||
Lignier (1894) pp. 69 & 73.

*# 1006)
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?? With regard to

??

edited out, this strobilus is really amphisporongiate, a fact which

CFthen recognised. In this later communication, Wieland calls attention

W the resemblance of this fructification to that of the Angiosperms on the

one hand, and to that of the Cycadofilices on the other.

Dr. Scott, in his ' Studies in Fossil Botany ' *, sums up the views with

regard to the homologies of the Bennettitean cone. He says, " that the axis

of the inflorescence is a modified branch of the stem is clear, the enveloping

bracts are obviously modified leaves or leaf-bases (B. Morierei), and likewise

present no difficulty. We might well compare them to the scale-leaves, in

which the young cone of an ordinary Cycad is enwrapped,

the seed-pedicels and interseminal scales, " the simplest view, then, would be

to regard them as modified leaves, the fertile pedicels being the sporophylls,

and the interseminal scales representing either abortive sporophylls or a

special kind of bract. But we might also interpret both organs as reduced

shoots, or might limit this view to the seed-pedicels, continuing to regard the

interseminal scales as bracts, comparable to the paleae found among the florets

on the receptacle of some Composite.

It must be remembered that, when these views were expressed, our know-

ledge of the Bennettitea> was much less advanced than it is at the present

time, thanks to the researches of Wieland.

In a later paper, Lignier f adheres to his interpretation of the nature of

the female strobilus of the Bennettitean, mentioned above, and discusses the

morphological value of the cone of Bennettites (Cycadeoidea) ingens. He
suggests that the male portion may be of the nature of a flower, that is to

.say, composed of staminiferous fronds borne on the main axis, though the

female is an inflorescence. He also criticises Wieland's comparison of this

strobilus with that of the Cycadese and Angiosperms. He appears to derive

the latter from the Cordaitales J. In a later note the same author § discusses

the morphology of the interseminal scales.

We now pass to consider the interpretation given by Wieland, who alone

has so far had before him the complete evidence of the strobili of the

American Bennettitese. That author
||
describes the amphisporangiate axis as

a flower homologous with 1 lat of an Angiosperm. He speaks of it as follows :

" The flower or strobilus aJ thus borne on a short and heavy peduncle consists

in a terminal ovulate cone surrounded by an hypogynous staminate disc and

an outer series of enveloping bracts, followed by the old leaf-bases of the

armor " %. Comparing this cone with the flower of the Angiosperms, the

same author ** conclude u
HJ • It appears that organization into a disc

Scott (1900) pp. 475-76.

% Lignier (1903 1

) diagram on p. 49.

||
Wieland (1906) Chapter VII. & p. 140.

1T Wieland (1906) p. 165, also p. 235.

f Lignier (1903') p. 44.

§ Lignier (1904).

** Wieland (1906) p. 230, also p. 79,
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&preceded by spirally arranged bracts with the subsequent prolong

main floral axis, either as that of a simple terminal cone (or an infloreseC

is, in later geological time, mainly an angiospermous juxtaposition, although

it may yet prove that its seemingly isolated occurrence in gymnosperms is

largely due to an imperfectly known and understood fossil record."

Discussing the evolution of the Bennettitese, contrasted with the Oycads,

he says *:—"In the one case the much greater change went on in the mega-

sporophylls, and there was evolved a form of true flower exactly suggestive

of the types of change in reproductive organs that resulted in the angiosperms.

In the other " [the Cycads] " both types of sporophylls were seized upon and

carried forward through the same stages of reduction, save for that single,

wonderful, and marvelous survival from the Paleozoic, that analogue of the

staminate frond, the carpophyll of Cycas."

The present Interpretation of the Fructification of the Bennettitew.

Having briefly reviewed previous opinions as to the homologies of the

Bennettitean cone, we may pass on to state our own interpretation,

which differs considerably from nearly all those previously advocated.

According to our view, this cone is a simple strobilus, and not an inflor-

escence. Its parts are homologous with the carpels, stamens, and perianth of

a typical, amphisporangiate, Angiospermous flower. In other words, the simple

cone of the Bennettitea? is an anthostrobilus (see p. 37), differing from the

anthostrobilus of the Angiosperm in several important features, especially

in the presence of a seminal pollen-collecting mechanism, and in the form of

the microsporophylls. Such a fructification may be distinguished as a

pro-anthostrobilus (p. 37).

It will readily be seen that this interpretation has all the merit of simplicity

.

Yet, like most theories, it has certain difficulties peculiar to itself, which wr
ill

be discussed here. We propose to show that it is possible to institute a very

close comparison between the eu-anthostrobilus of the Angiosperm and the

pro-anthostrobilus of the Bennettitese. Further, the agreement between these

two types of anthostrobili is so close that the conclusion that the Angiosperms

sprang from Mesozoic ancestors, nearly related to the Bennettitese, is

rendered extremely probable.

On the view that the pro-anthostrobilus is a simple cone, the term " bract
,?

can no longer be applied to the outer, enveloping, foliar organs. On our

interpretation, these constitute a primitive perianth, and are of the nature of

sterile leaf-members. The male organs, the 10-20 bipinnate, Marattiaceous-

like fronds, are collectively homologous with the androecium of the Angio-
i

sperms, the stamens of the latter being derived from them by reduction.

The position of the microsporophylls on the axis, with regard to the other

* Wieland (1906) p. 66.



1

THE ORIGIN OF ANGIOSPEJiMS. 59

organs of the strobilus, is similar to that of the andrcecium of a typical

Angiospermous flower, and, with the exception of Welwitschia, is peculiar

to this line of descent. The female organs consist of seeds, mounted

on long pedicels, and interseminal scales. We regard the latter as homologous

with the carpels of the Angiosperms, despite the fact that they subtend, and

do not bear the seed-pedicels. The obvious difficulty which arises from this

fact will be discussed later (p. 66). It is this feature, interpreted on the

axioms of rigid morphology, which has hitherto biased opinion in favour of

interpreting the ovulate portion of the pro-anthostrobilus as an inflorescence.

On our view, the carpels of the Bennettitea) are to a certain degree syncarpous,

and this represents a stage in evolution antecedent, in this case, to the method

of enclosing the seeds by the infolding of the carpels on themselves. We
regard this feature especially as one in which the known Bennettites depart

from the direct line of descent of the Angiospermea?. In their basal cohesion

and cyclic arrangement, the male organs show a like early departure.

We regard the fructifications of the Bennettites as having been essentially

amphisporangiate, though we recognise the possibility that in this group, as in

their descendants the Angiospermes, there has been a strong and constant

tendency to reduction to the monosporangiate condition, with the corollary of

the monoecious and dioecious states. This view has been emphasized so

admirably, and at such length by Wieland *, that it is unnecessary to do more

than add the following quotation :
—" The condition in the great majority

of the cones thus far examined is such that one is forced to the conclusion

that all the known Cycadeoidea? are descended from bisporangiate forms, and

that of all the considerable number of fruits of Cycadeoidea and Bennettites

Gibsonianus or allied species, far the larger portion were actually bisporangiate

and discophorous." We may add, in discussing this point, that it must be

remembered, that in the majority of the known cones of the Bennettites, the

fruits are more or less mature, and often possess a well-developed embryo.

At such a stage the microsporophylls would most likely have died down, or,

as Wieland expresses it, " wilted," or have been shed altogether, as that

author has pointed out at some length. Remnants of the " hypogynous disc,"

formed by the basal cohesion of the 10-20 microsporophylls, usually remain

as sole evidence of the amphisporangiate nature of the cone, except in some

25 known cases, including Bennettites [Cycadeoidea) Jenneyana, Ward,

B. (C) ingensy Ward, B. (C.) dacotensis, Ward, where these organs are

preserved. Even in Williamsonia^ such " discs " have been long known,

though their precise nature has only recently been explained by Wieland's

work.

That the fructification of the Bennettites presents features recalling those

of the Angiosperms has been already pointed out by previous authors.

* Wieland (1906) p. 114, alao pp. 130, 137, 169, 174, 184.
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Saporta *, in 1 8 7 ], referred WiUiamsonia to the Monocotyledons on the

supposed similarity of the female portion of the strobilus to the fruit of

certain Pandanace:e. In subsequent memoirs this author f, in conjunction

with Marion, included the genus in a new class, the Proangiospermese, or

primitive Angiosperms. Although the evidence for this attribution was then

very imperfect, and the deduction by no means warranted or strictly accurate,

yet Sa porta, in our opinion, was perfectly correct in his happy guess as to the

near affinities of this Mesozoic fossil.

In 1880, Nathorst + came to the conclusion that the supposed fruits of the

Bennettitese really represented parasitic plants analogous to the Balano-
phoracea?.

Solms-Laubaclv s § conclusions have been already mentioned (p. 50). In

the English translation (1891) of his ' Fossil Botany/ the following passage

occurs :
—

" It is possible that the seed-stalks may prove to be carpophylls of a

peculiar kind
; in that case we should be obliged to separate the Bennettitese

altogether from the Cycadese, and to regard them as an intermediate group
between Gymnosperms and Angiosperms."

Dr. Scott
||
remarked in his ' Studies/ published in 1900, that the fruit of

>nnettites "comes very near to being angiospermous," but "only in the

sense that the seeds were enclosed within a coherent pericarp." The same
author concluded that " the Bennettitese may well be called pro-angiosperms,

to use Saporta's name, if by that we simply mean to indicate plants with a

near approach to angiospermous structure, without implying any relationship

to the Class Angiosperms as now existing. On the present evidence such a

B

relationship is altogether improbable."

It must, however, be pointed out that it was only in 1901, or, more strictly

speaking, during the last year, that the full evidence as to the fructification of

Bennettites has become available, and consequently these conclusions, founded
on imperfect material, could not be other than provisional.

Wieland % in 1901, when describing in a preliminary note the amphisporan-
giate strobilus of Bennettites, emphasized the following suggestion, made in a

previous communication :
" While the staminate disk surrounding the ovulate

axis of Cycadeoidea indicates primarily an evolution terminating, so far as

now possible to trace, in the Gymnosperms, the juxtaposition of parts is

exceedingly suggestive of the possibility, if not the manner as well, of angio-

sperm development directly from pteridophytic forms. For in these strobili

the sporophylls are organized into a flower, foreshadowing distinctly

the characteristic angiospermous arrangement of stamens inserted on a

shortened axis about an ovulate center, apical and sometimes strobilar as

seen in Liriodendron."

* Saporta (1875) p. 50.

t Saporta & Marion (1885) vol. i. p. 246, and Saporta (1891) p. 87.

(1880)

II
Scott (1900) pp. 402, 477, & 478, also p. 523.

97

% Wieland (1901) p. 420.
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In 190*5, Lignier* criticised Wieland's views with regard to the possibl

relationship of the aniphisporangiate strobilus of Bennettites

i

An
inettites to the

iosperms, and rejected this theory on the ground that the fructificatio 11

could not be correctly interpreted as a simple cone.

t

the full evidence with regard to the fructification of Bennettites, recently

published. He concludes that " it would be most extraordinary if at the

present day the angiosperm line of descent could be laid down, except on the

broadest lines. It would be most extraordinary, we say, if a mere half-dozen

well-understood great plant types scattered over vast periods of time, and

representing but a few of a vast array of unknown evolutionary steps, should

be exactly the ones enabling us to say, for instance, that certain lines

(Cycadofilices) led into the Cycada i

whicl 1 1 ielded first, then the Cordaitales, or vice versa,

This author J alsoand that from these latter the angiosperms sprang."

expresses his conviction that primitive seed-ferns gave rise " to such types as

the Mesozoic Cycadeoidece, and, as I believe, at much the same time or a little

later than these the early angiosperms."

He defends § the analogy which lie previously suggested between tl K!

Cycadeoidean flower and that of Liriodendron. He says :
" Also, in the case

of the sole remote type of which we have now gained a fortuitous knowledge,

striking analogies to living angiosperms are suggested, no difference whether,

laying histological structure somewhat aside, we fasten our attention upon

one set of characters and Liriodendron be called to mind, or upon another

with the result that the male and female catkins of Amentacea3 first suggest

themselves, or upon a third set that call to mind some other hint of characters

that must have been present in the countless members of a great proangio-

sperm complex, just as the monocotyl Pandanus thus suggested itself to

ence, nor yet be

content with a scant interpretation of highly suggestive facts."

Further he adds ||
: "For the purposes of broader generalization, fern-like

Saporta. AVe should not ask too much of isolated evid

fronds upon which were doubtless borne the pollen of Lyyinodendron, the

staminate fronds of Cycadeoidea of true Marattiacean type, the mega- and

microsporophylls of Cyt-as, the stamens of Cordaites and Ginkgo, and finally
if

IF
/

kJ ')

of Ricinus and Liriodendron, all belong to a series.

points out other analogie

Angiosperms.

It will be seen from this short remme < I previous opinion that, so far as

the full structure of the cone of the Bennettitea.' has been disclosed, there

* Lignier (1903
!

) p. 45.

\ Wieland (1906) p. 243.

H
Wieland (1906) ibid.

t Wieland (1906) pp. 243-44.

§ Wieland (1906) p. 245.

f Wieland (1900) pp. 66, 79, 123, 143



62 MESSRS?. NEWELL ARBER AND J. PARKIN ON

have already been recognised, on many sides, indications o£ Angiospermous
affinity, and thus support is afforded to the theory maintained here.

Only one discussion of the has

Wieland

autumn. Professor Oliver *, in a short paper on this subject, has stated some
of the main points of the argument, to which we had arrived independently.

He says
:

'« We now come to the question of the morphological interpretation

of this fructification, whether it is to be regarded as ' an axis beset with

sporophylls,' i. e. a flower, or whether, on the other hand, it is really a much
more complex structure, i. e. an inflorescence or branch-system showing
extreme reduction The view taken by Dr. Wieland, that we have
here a hermaphrodite flower, will meet with very general agreement.
Looked at broadly and having regard to the pteridospermous affinities of the

Bennettitere this inter}) retation seems irresistible. To take the other view
and read a ' cyathium ' into its structure seems to verge on the gratuitous."

The same author adds : " Whatever else one may think of this flower

it cannot be regarded as that of a quite typical Angiosperm Its great

interest and value seem to be that whilst just missing the Angiosperm
it shows how close the Cycad line could come to realising it. It is indeed
the key to the Angiosperms ; when that is recognised the rest is easy ....
It is possible, no doubt, though it seems almost incredible, that a flower with
perianth, stamens, and gynaaceum in proper relative position as in Cyeculeoidea

should have been produced except in a line very closely related to that which
led to the Angiosperms."

'

THE HEMIANGIOSPERME/E.

\

According to our view, the Tertiary and Recent Angiosperms are directly

descended from a group of Mesozoic plants to which we apply the new term
Hemiangiospermece. This group at present is entirely hypothetical. Nothing
is known as to the fructification of any of its members, but we believe that

its cone approximated so closely to the pro-anthostrobilus of the Bennettitea>,

that the latter, although somewhat removed from the direct line of descent,

demonstrates emphatically the type of strobilus which gave rise to the en-
anthostrobilus, or flower of the Angiospermesc. (ng- 4)
the closely related Bennettiteae t, was an anthostrohilus of the pro-anthostro-

biloid type. It was also essentially a Grymnospermic fructification, the pollen

collection being performed by the ovule itself. Yet it agreed with the typical,

flower of the Angiosperm on the one hand, and with the strobilus of the

Bennettiteae on the other, in the juxtaposition of the mega- and micro-
sporophylls, a feature which is peculiar to the cones of this line of descent,

* Oliver (1900) pp. 239-40.

f IlalJier (1901 l

) p. 105, (1905) p. 154
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as well as in the possession of a primitive perianth. It differed from

the Bennettitean strobilus in that the megasporangia were seated on the

margins of the carpels, the homologues of the interseminal scales, which were

free from one another and not united at the apex. Also the microsporophylls

were spirally arranged, and perhaps more reduced than those of that group

Such a strobilus would be all but Angiospermic, were it not that the task of pollen

collection was still performed by the ovule, and that it lacked the precise form
\

Fig, 4.

The pro-anthostrobilus of the hypothetical Hemiangiospermeae. Diagrammatic

representation of a longitudinal section through the cone, showing perianth,

microsporophylls and megasporophylls.

of microsporophyll which is termed a stamen. The general form of mega-

sporophyll would correspond more closely with that of the living genus Cycas,

than with the corresponding structures presented by the known Bennettitese*

That this assumption is a natural one may be inferred from the known

antiquity, and frequent occurrence of such a type of megasporophyll in the

ancient rocks *.

See Solms-Laubach (1891) p. 86.
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Tho fact that such a cone appears to be wholly unknown at present

should not militate against the theory, if we bear in mind that the total

number of Mesozoic fructifications of G-ymnospermous affinity at present

discovered is extremely small, as Wieland has emphatically pointed out in

the passages quoted above.

It might be asked why we have not adopted Saporta's * term, Proangio-

spermea>, if some such name is really required. It must, however, be

remembered that this name was given to fossils, which were regarded as

primitive Angiosperms, combining characters common to both Dicotyledons

and Monocotyledons, whereas the hypothetical forms, which we are discussing,

were the ancestors of these primitive* Angiosperms, and were Gt/mnosperms*

Further we do not agree that the Bennettitera, in the light of the recent

researches of AVieland, can be referred to the ProangiospermesB t of Saporta

as the latter author concluded, for the same reason that their mode of

fertilization was essentially Gymnospermie *.

^

THE ORIGIN OF THE ANGIOSPERME/E.

We may now proceed to outline the steps by which the typical strobilus of

the Angiospermepe was evolved from that of the hypothetical Hemiangio-

spernuw. "We have already (pp. 44-45) indicated what we regard as the

primitive form of the various organs which compose the flower.

The amphisporangiate cone of the Bennettitea? was identical, so far as the

juxtaposition of the mega- and microsporophylls is concerned, not only with

that of the Hemiangiospermea?, but also with that of the Angiosperms them-

selves. The hypogynous arrangement of the parts, as in the Bennettitea?,

was also a primitive feature of the Angiosperms, from which the perigynous

and epigynous states have been more recently evolved, as indeed has been

pointed out by several writers §.

In the cone of the Bennettitea.1
, all the organs are spirally arranged with

the exception of the microsporophylls. In the cyclic grouping of the latter,

these plants may be regarded as showing evidences of an early departure

from the main line of descent of the Angiosperms. In the strobilus of the

hypothetical Hemiangiospermea?, the organs were all arranged spirally (see

fig. 4), and this primitive feature is still to be found preserved to some extent

* Saporta & Marion (1885) vol. i. pp. 220 & 222.

t This term is also open to the objection that many fossils have been included under it,

the nature or affinities of "which are wholly doubtful,

J The term ' Angiocycad,' provisionally suggested by Oliver (1900) p. 240, does not

appear to us to be free from objections, for we regard the fructification of this ancestor as, in

the fiist place, Gymnospermie, and, in the second, very far removed from that of the living

Cycad.

§ Coulter & Chamberlain (1904) p. 13.
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among Angiosperms, as for instance among certain members of the Magno-
liacea?. With the Angiosperms generally, just as with the Bennettitese, there

has been a constant tendency, by suppression of internodes, to derive a cyclic

arrangement of the parts of the cone from the primitive spiral type.

The first step in the immediate evolution of the Angiosperms was the

transference of the pollen-collecting mechanism from the ovule to the carpel

or carpels, with consequent localisation of the stigmatic surface. It was this

act which called the Angiosperms into being, as we shall endeavour to

emphasize more fully at a later stage in this consideration.

We may therefore first consider the gynneceum.

The Gynwceum,

We regard the Bennettitea?, so far as the megasporophylls of the cone

are concerned, as departing considerably from the main line of descent

of the Angiospermere. The orthotropous ovule or seed, enveloped by what
was probably a single" integument *, may be regarded as a fairly primitive

structure. In the anthostrobilus of the Angiospermere, the primitive condition

of the ovule was undoubtedly orthotropous, and probably there was a distinct

funicle, a feature which may, or may not, be homologous with the seed-pedicel

of the Bennettitea?. The origin of the second integument does not appear to

us to present any great difficulty. It is absent in many living Angiosperms,

especially among the Gamopetalae, and several members of the lianunculacese,

an order which we regard as having retained a comparatively large number
of primitive features in the strobilus f- Moreover, we regard an integument

as a structure which may arise de novo, and one without close homologies

among those plants which do not bear seeds. That this is the case is evident

in such a seed as that of the Palaeozoic Lycopod, Lepidocarpon +, and in

certain arils found among living Angiosperms,

The seeds of the Bennettitea? show a close approximation to those of the

Angiosperms in the fact that the embryo of Bennettites, and presumably of

the Hemiangiospermere, possesses"two cotyledons, and that, unlike the Cyeads,

and in all probability the Pteridosperms, these seeds germinated after a

comparatively short resting period, both of which we regard as primitive

features among the Angiospermea3.

The structure of the unfertilised ovule of the Bennettitese is still practically

unknown, for in all the specimens examined so far, the ovule has apparently

already become a mature seed. We are, therefore, ignorant of the precise

anatomy of the micropylar end of the ovule. Did it possess a pollen chamber,

comparable to that of Lagenostoma, or was the pollen-collecting mechanism

confined to the micropylar region of the integuments ? On this point

Wieland (100G) p. 234.

% Scott (1901) p. 317.

LINN. JOURN.—BOTANY, VOL. XXXVIJI.

t Prantl (1888).

¥
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Wieland * gives no clear information. But the fact that the integument,

enclosing the micropyle, is produced f beyond the united outer surfaces of the

interseminal scales for some 2 mm., or, as Wieland describes it, " projects

stigma-like a little beyond the pericarp/' seems to show that the latter, what-

ever their homologies may be, played no part in the pollen-collecting

mechanism, a duty no doubt performed by the ovule itself. This also lends

probability to the view that pollination was effected by means of anemophily.

These points appear to us to be of great importance, since we regard the

likelihood that, in the Bennettiteae and the Hemiangiospermcse, the pollen-

collecting office was performed by the ovule itself (as in the Coniferales and
the Ptcridospermese), and the additional probability that the microspores

were brought into position, as it were, by the wind, as being two features

eminently characteristic of these groups, as opposed to the Angiosperms.

With regard to the precise homologies of the seed-pedicels and interseminal

scales of the Bennettitean fructification, there are already several theories in

the field. (p. 56) and WielantTs $

views will be found discussed at length in the IXtli Chapter of his book. We
do not intend to pursue the matter at length here. On our view, the homologies

of the interseminal scales of the Bennettiteae in the cone of the Heinianmo-

spermeae were simple carpellary leaves, bearing several ovules on their margins,

We conceivemuch like the megasporophylls o£ the living genus Cycas.

that the ancestors of the Bennettiteas themselves also possessed this type of

sporophyll, though in Bennettites this structure has become highly modified,

perhaps even divided ; for there is a possibility that the seed-pedicels may,
in part, represent a lobe of the carpellary leaf. Also the megasporophylls
or portions of them, have become united to form the pericarp of the fruit.

In these features we recognise clearly that the strobilus of the Bennettiteae

departs considerably from the lines along which the Angiospermese have
descended. The evolution of the pericarp of the Bennettitese represents one
path of advance, and one wholly gymnospermic. On the other hand, the

Angiospermea?, with their closed carpels, form another line of descent, called

into being by the adoption of the cntomophilous habit, in conjunction with a
shifting of the mechanism for pollen-collection from the megaspore itself to

the closed megasporophylls.

Since the adoption of entomophily, by means of closed carpels, as the
mode of fertilisation, evolution has taken place in many different directions,

and thus the great cohorts, families, and orders of Angiosperms have been
called into being. Among the more important changes have been reduction
and suppression in the number of the floral members, leading in extreme
cases to the monoecious and dioecious conditions, often, as we have pointed

L* Wieland (1906) p. 122, fig. 63,

J Wieland (1906) p. 230, &c.
t Wieland (1906) pp. 121, 234.
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out, correlated with increased complexity of the inflorescence ; the general

replacement of the spiral by the cyclic arrangement in the parts of the

flower ; cohesion and adhesion, especially the evolution of the perigynous

and epigynous states from the primitive hypogyny *
; and alterations in

symmetry t, notably the evolution of zygomorphic structures. Further in

many cases there has been a return to the primitive anemophilous habit,

often accompanied by diclinism, and complicated inflorescences.

The connection between such organs and the androecium of the

The Androecium.

Perhaps the most striking contrast between the pro-anthostrobilus and the

flower or eu-anthostrobilus, is to be found in the nature of the microsporo-

phylls. In the Bennettitesc, these are bipinnate + fronds of the fern type,

coherent at the base, bearing greatly reduced pinnules, which in turn bear

synangia.

Angiosperms is not at first sight obvious. If, however, wre compare parallel

stages in the evolution of the androecium and the gynseceum, we may perhaps

arrive at a clearer insight on this point.

The seed itself is an exceedingly ancient organ, dating back far beyond the

period at which we first became acquainted with fossil plants. In other words,

it was a highly evolved structure at a very remote period in geological time.

The seed of the Pteridosperms, the earliest stage in the line of descent under

discussion with which we are at present familiar, was long antecedent to the

evolution of the stamen. The male organs of the Pteridosperms, so far as we

have been able to recognise them, were simple synangia-like structures, not

dissimilar to those of the Eusporangiate Ferns in certain particulars, and

were borne on fern-like fronds. In another Pala3ozoic group, the Cordaitales,

an organ, in some respects closely similar in organisation to a stamen, existed

contemporaneously with the fern-like male organ of the Pteridospermese, but

this line of descent, on our view, has, at the most, only a remote 1 connection

with that discussed here. Thus we find that an organ in some respects like a

stamen was in existence in the Palaeozoic period, although in the Angiosperm

line of descent it was not evolved until quite late in geological time.

The fructifications of the Pteridospermese, both male and female, were

borne in a lax manner, on fronds similar in structure to the sterile fronds, or

on leaves in which the lamina was more or less greatly reduced. There is no

indication, in any known member of the group^ that there was any attempt

to ainrreirate either the male or female fructifications in the form of a

strobilus or cone.

* Coulter & Chamberlain (1904) p. 13. t Coulter ,t Chamberlain (1904) p. 15.

| Wieland (1900) p. 16o, &c., describes the microsporophylls as " once pinnate."

uie, however, obviously bipinnate.

F 2

They
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Tn the case of the Bennettitea?, however, the Mesozoie descendants of this

group, we find both the male and female organs aggregated into an amphi-

sporangiate strobilus, and further that the megasporophylls are of a highly

advanced type, and have undergone great reduction, as well as possibly other

extreme modifications. The stage reached in the evolution of the micro-

sporophylls is obviously greatly behind that of the megasporophylls. They

show hardly any marked advance bevond the condition of affairs met with in

the Pteridospermea\ The microsporophylls are still essentially compound,

fertile fronds. Any progress in evolution is confined to the synangium, which

is still the dominant type of male fructification, and perhaps more highly

evolved in the Bennettiteae than in any known Pteridosperms. The stamen,

per $e, is quite a recent innovation, so far as this line of descent is concerned.

But the adoption of entomophily, by means of closed carpels, which in the

ultimate analysis will, we believe, be found to be the real influence which

called the Angiosperms into being, no doubt involved considerable modifies i

tion in other parts of the flower, and among these the male organs. The

incomino- of this type of pollination, thereby effecting an immense saving

in the amount of pollen production necessary to ensure cross-fertilization

(see p. 74), seems to have been the signal for considerable reduction in the

male fronds of the pro-anthostrobilus. Eventually a much simpler structure

has been evolved, consisting of a sporangiophore bearing two synangia.

Although we regard the microsporophyll of the Angiosperms as derived

originally from a highly branched organ, by reduction, there would seem to

be very few cases among living members of the group in which a survival of

this ancient feature can be traced. It is just possible that such may occur

among the Myrtacea?, e. g., Caloikarnnus, and possibly also in Ridnus, where

the stamens are pinnately branched, but in the Polypetalous orders, such as

Oapparidaeefe, Dilleniacese, Resedacea?, Hypericaeese, Cistacea*, Malvaeea\ etc.,

in which so-called branched or divided stamens are found, this phenomenon

is of a different nature *, and has no direct bearing on this discussion. On

the other hand, it is admitted that the gap between the male organs of the

Bennettitea? and the Angiosperms is a big one, and that we are not at present

able to trace the various stages in the reduction of the mierosporophyll.

The Perianth.

The Bennettitean cone possesses a basal, spirally arranged series of sterile,

leaf-like organs, which form an integral part of the strobilus. We imagine

that the pro-anthostrobilus of the Hemiangiospermea? also possessed this

feature, which we interpret as an undifferentiated, primitive perianth. With

the assumption of entomophily, and the consequent evolution of the Angio-

* Goebel (1905) p. 535.
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apermese proper, concomitant changes' in the form and function of the

primitive perianth may well have taken place 1
, To the original protective

function of this organ would be added an attractive office, in connection with

the ontomophilous habit. The changes involved may have affected th<}.

perianth as a whole, or only the higher series of its members. While we

may suppose that, in some cases, the primitive perianth became differentiated

in this way into an outer series the calyx, and an inner series the corolla, it

is unlikely that all corollas, or, for that matter, all calyces have originated

in this manner. The study of the homologies of the members of the floral

envelopes among living Angiosperms is a very difficult one, as we have already

pointed out (p. 50). In some cases, e. g\, Xymphcea, the petals may be

modified stamens, L e. degraded fertile sporophylls, as Grant Allen * long ago

suggested* In others, foliar structures, not originally forming an integral

portion of the cone, may have come to function as a calyx. A well-known

example occurs in the case of the involucre of Anemone llepatica, L.f.

While therefore, we reserve for the present a fuller discussion of the

homologies of the various types of floral envelopes found among living

Angiosperms, we may conclude that at least a part of the modern perianth

was derived originally from the ancient primitive perianth of the

Hemianoiosoerms.

The >/

If our view is correct that the eu-anthostrobilus or flower of the Angio-

spermeae has been evolved from the pro-anthostrobilus of an unknown ancestor,

allied to the Bennettitese, then we may imagine that this evolution would be

correlated with u marked change in the habit of the whole plant, especially

as regards the branching and leaf-form. We believe, however, that this

latter modification took place at a considerably later geological period than

the evolution of the flower. In other words, we conceive that the earlier

Angiosperms may have retained, for the most part, the unbranched habit, and

also the Cycadean type of foliage of their ancestors, for some considerable

time after the fructification had become a typical eu-anthostrobilus or

flower.

J 1

One of the most difficult of the lesser problems which make up the plexus

of problems, which we call the origin of Angiosperms, refers to the evolution

of the typical form of Angiospermous foliage. The leaves of this group are

greatly varied both in form and size, but the majority of them exhibit

certain peculiarities of shape and nervation, which, though hard to define,

P
ffinities

we have only their detached foliage to guide us.

* Allen (1882) p. 11. t Goebel (1905) p. 550.
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What, then, is the origin of this type of foliage ? We believe the solution

to the question is to be sought for in a study of the branch-habit.

Wieland* has shown clearly that the Bennettiteje possessed stems of restricted

vertical growth, either unbranched or branched only to a limited extent.

The same also seems to have been true of the Pteridospermene, their ancestors.

On the other hand, one of the great characteristics of the Angiosperms, as a

whole, is their free branching, whether of the monopodial or the sympodial system.

With this change in habit was probably correlated a general alteration in the

character of the foliar organs. The Pteridospermea*, with their unbranched,

or tree-fern-like habit, obtained a considerable assimilatory surface by means

of very large leaves. Probably, for mechanical reasons, the increase in the

ske of the leaf as a whole would have to be accompanied by much subdivision

of the lamina. Hence the highly compound fronds of the Paleozoic period.

The large, but simpler foliage of the Bennettitea?, and of the Cyeadophyta

generally, can easily be derived from this type of leaf, and is likewise corre-

lated with a non-branched or feebly branched habit. The association of

Angiosperms,megaphylly and a simple stem is found in certain living

e. #., the Palms, where it

feature.

may perhaps be regarded as an ancient

Thus in the Angiosperms as a class, free branching and small leaves have

been substituted for a simple unbranched habit and large leaves. ne can

readily understand how, as the tendency to branching increased, the necessity

for microphylly would arise and smaller foliage be evolved. In the one case

branching takes place, as it were, in the leaf, in the other, in the stem.

Both represent efficiency from a physiological standpoint attained

different methods.

The theory that the origin of the Angiospermous type of branching and

consequently the prevailing leaf-form, took place some considerable time after

the evolution of the primitive flower is in harmony with the axiom (see p. 35)

that corresponding stages in the evolution of the various organs of a seed-

plant are not reached contemporaneously. Tt also explains certain facts

which have hitherto been regarded as highly mysterious. When we attempt

to summarise the existing data relative to the first appearance of Angiosperms
in Neocomian rocks, we are led to three remarkable conclusions. In the

first place, the Angiosperms appear to arise very abruptly or suddenly. In the

second, judging by their detached leaf-impressions, our sole evidence at present,

they belong to highly evolved, and still existing natural orders. There

appears to be nothing primitive about these early forms. In the third place,

from their first incoming, they are the dominant types in the vegetation of

the Cretaceous and Tertiary periods.

* Wieland (1900) Chapter II.
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These conclusions arc easily explained on the supposition that the earlier

Angiosperms still retained the Cycad-like type of foliage of their ancestors ;

and as our knowledge of the Mesozoic floras is in great part, if not almost

entirely, derived from detached leaf-impressions, and not from fructifications,

it is not surprising that we have been puzzled by the facts as presented

by the geological record. The so-called " sudden appearance " of the

Angiosperms in Neocomian times may have no significance as regards the

phylogeny of the group, but may well express the fact, that this group,

already highly evolved and diversified, then assumed the free-branching

habit and consequent microphylly. This hypothesis also explains why this

race appears to be dominant over other groups even in the Neocomian period,

for the subsidiary incoming stage of the life-line would be masked by the

retention of the Cyead-type of foliage.

But, apart from these considerations, the great problem remains as to how

the microphyllous foliage of the Angiosperms was derived from the Cycadean

type. On this point we are at present unable to offer any suggestion unless

we call mutation to our aid (see p. 36). So far we are not aware that fossil

botany has afforded evidence of transitions from the type of foliage peculiar

to any Mesozoic group to that of the Angiosperms.

THE ORIGIN OF MONOCOTYLEDONS.

It is still a matter of keen debate whether the Dicotyledons or the

Monocotj The arguments are derived,

partly from our knowledge of their living members, and partly from a study

of fossil impressions. But it may be doubted whether either of these lines of

attack afford sufficient data at present to settle the question quite beyond

doubt.

Some* have regarded the Dicotyledons as derived from the Monocotyledons,

r

t, including HallierJ

hat the Monocotvledor

the

line, L e. Dicotyledons, at a very early period. With the latter view we

entirely agree.

So far as the fossil evidence is concerned, we doubt if it is possible to show

1 t hethat either group is really more ancient than the other. We agree with tl

opinion, now generally held, that the earliest fossil remains, which in the

present state of our knowledge we can recognise as clearly belonging to the

* Lyon (1901, 1905).

t Sargant (190:5), Mottier (1905), Chrysler (1906), Plowman (1906)

X Hallier (1905).
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Angiosperms, are those o£ the Neocomian (Lower Cretaceous) of Portugal

In these rocks, what appear to be Dicotyledonous

There have, of

and the United States.

and Monocotyledonous leaf-impressions occur together.

course, been many attempts to show that Monocotyledonous leaves are to be

found in Mesozoic sediments of pre-Oetaceous age, or even in the Palaeozoic.

None of these, however, appear to us to afford trustworthy evidence, and
in many cases such fossils have been already claimed as members of other

groups, such as the Cycadophyta and Cordaitales.

It seems evident that the earlier Angiospermous fossils afford practically no
help in attempting to trace the ancestry of the race. Such plant remains consist

almost entirely of detached leaf-impressions, which furnish little or no trust-

worthy evidence, beyond the fact that they are of undoubted Angiospermous
origin. In the Tertiary rocks, seeds and fruits, also detached, occur on
certain horizons, but impressions of flowers are almost unknown, or at least

extremely rare. On the other hand, petrified woods, showing the typical

structure of Dicotyledons and Monocotyledons, especially Palms, are found
in the Upper Cretaceous and Tertiary formations. These fossils are usually

of considerable size, but on the whole hardly advance our ideas in respect to

the phylogeny of the group.

On the other hand, the Bennettitea?, the near relatives of the hypothetical

Hemiangiospermese, afford some evidence in this connection. As was first

pointed out by Solms-Laubach some years ago, the embryo of Bennettitea has

two cotyledons. We imagine that the Hemiangiospermeae also possessed two
cotyledons, and that the Dicotyledonous type was thus more primitive than the

Monocotyledonous.

Turning to the living Monocotyledons, we regard this race as one which
has become largely specialised, in part to a geophilous, and in part to a

hydrophilous * habit. The best explanation of the monocotyledonous embryo
is, in our opinion, that put forward by Miss Sargant f. We consider that it

is more than probable that the single cotyledon of Monocots, and also of

some Dicots, is due to the fusion of the two cotyledons originally present, in

response to the geophilous habit.

During the course of evolution there would seem to have been considerable
" play upon," or modification of, every unit of the flower. And this appears
to us to be true also of the embryo. Late, or far from primitive adaptations

are to be found among embryos, just as among flowers. The cotyledonary
tubes of some Ranunculaceae and other families, and the division of labour
exhibited by the cotyledons of certain geophilous Peperomias, recently

described by Mr. A. W. Hill J, appear to us to be cases in point.

In regarding the Angiosperms as a whole as monophyletic, we are in

• Gardner (1883), Henslow (1893) p. 527.

t Hill, A. W. (1900).

t Sargant (1903, 1904, 1905).
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agreement with Hallier * and t

view lias been recently upheld by Coulter and t In our

opinion, the similarity to be found between the general structure of the

amphisporangiate strobili of both Monocotyledons and Dicotyledons, especially

in those cases which we regard as preserving primitive features, and the

general identity exhibited by the gametophytes, is almost conclusive in this

respect. The supposition that such resemblances are due to homoplasy, as

Coulter and Chamberlain assert, does not appeal to us, for the chances of

such complete parallelism of long duration must be almost infinitely small.

Some evidence also has been recently brought forward to show that the

polycotylous embryo may have been derived from a dicotyledonous ancestor,

by the splitting of the two seed-leaves §. Tins, in conjunction with the fact

that Bennettites, as also Ginkgo and living Cycads, possess two cotyledons,

inclines us to the view that the dicotvlous condition was a primitive feature

of the great majority, if not all Spermophyta.

ENTOMOPHILY.

We have already indicated that, on our view, it was a radical change in the

method of cross-fertilisation which called the Angiosperms into existence.

It is not perhaps safe to assume that the Bennettiteae, or still more the

Hemiangiospermeae, were wholly anemophilous, though we think there is a

strong probability that such was the general method of pollination. At first

Me
be attracted to the male sporophylls for the sake of the pollen. In such

amphisporangiate strobili as those of the Hemiangiosperms, cross-fertilisation

would be likely to result occasionally through insect visitors, owing to the

close proximity of male and female sporophylls. In a monosporangiate

strobilus, however, the male cones would probably alone be visited, hence

there would be no tendency to cross-fertilisation. Consequently the evolution

of entomophily may be expected to have arisen in anthostrobiloid plants.

In the case of the Angiosperms such primitive entomophily was preserved,

and rendered permanent by a transference of the pollen-collecting mechanism

from the ovule itself to the carpel or megasporophyll, and by the closure of

this organ.

Such a view is in accordance with that expressed by Robertson
|| . The

question, however, remains as to why this change in the manner of fertili-

sation should have necessitated the infolding and union of the carpels.

Robertson has recently asked this question, at the same time pointing out

that a single ovule could hardly be pollinated any better, and that more than

one could not be fertilised as well by the anemophilous method. It might,

* Hallier (1901 2
, 1905).

X Coulter & Chamberlain (1904) p. 283.

||
Kobeitson (1901).

f Bessey (1897).

§ Hill & de Frame (1906).
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however, be argued that the closed condition would be as effective for wind

pollination as the open carpel. A definite, receptive part of the closed

sporophyll could catch the pollen wafted by wind as easily as the ovule of an

open one. True, but on the supposition of a multiovulate carpel, the closed

state would not be so effective for anemophily, since the chances are that

insufficient pollen would reach the stigmatic surface to fertilise all the ovules.

By entomophily, on the other hand, large masses of pollen, sufficient for the

fertilisation of all the ovules, would be deposited on the carpel, as the result

of a single visit. This view is borne out by the fact that most anemophilous

Angiosperms have uniovulate carpels.

There is this further consideration that, by the closing in of the carpel,

more efficient protection is afforded to the developing ovules and seeds, and
at the same time the chance of their being pollinated is increased by the

localisation of the collection mechanism. The insect has only to leave the

pollen on one part of the carpel, whereas to fertilise each ovule of a

multiovulate open carpel it must be deposited on or near each ovule.

Though agreeing so far with Robertson, we part company with him when
he suggests that honey, and not pollen, first attracted insects to flowers.

The converse seems to us the more probable, and besides offers a better

explanation of how entomophily arose. Otherwise how are wo to account for

the evolution of floral nectaries ? The secretion of honey previous to insect

visitation does not appear likely. Afterwards, of course, the plant would
gain by substituting this cheaper food-material in the place of pollen. It

could then exercise considerable economy in the production of the latter,

quite apart from the fact that entomophily in itself is less wasteful in this

respect than anemophily. It is unnecessary here to trace further the

evolution of the Angiospermous flower under insect influence. This study
belongs to a special branch of botany, the main results of which are general

knowledge.

While wo regard the entomophilous condition as a primitive feature among
Angiosperms *, there are numerous instances in which a return to the older,

anemophilous habit has, more recently, taken place. These are frequently
associated with the more extreme cases of reduction from the amphisporangiate
to the monosporangiate condition, accompanied by suppression, often complete,
of the perianth. Against the view that such anemophilous plants are
primitive may be urged the fact that the inflorescence is almost invariably of

a dense, complicated type, while the style, and especially the stigma, are
obviously highly evolved structures, fashioned on the same plan as pertains
in entomophilous flowers.

* Heihdow (1893-) p. 2Gf>
;
Wallace (1889) pp. 323-4.
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GENERAL CONCLUSIONS AND SUMMARY.

From a general survey of existing Angiosperms, we have arrived at the

conclusion that the Apetalous orders without perianth, such as the Piperales,

Amentiferous families, and Pandanales, cannot be regarded as primitive

Angiosperms. We thus dissent entirely from the current view, advocated

especially by Engler. Engler's theory is criticised on three grounds.

Firstly it presupposes that the perianth must arise de novo, and be an organ

sui (jeneris. On the contrary, we surmise that the perianth is an ancient

structure, present in the fructification of the immediate ancestors of the

Angiosperms. In the second place, the so-called primitive flowers of the

above orders are invariably accompanied by a complicated and highly-evolved

inflorescence, which we are unable to regard as a primitive character. Thirdly,

such a theory is phylogenetically sterile, for, while it has the merit of simplicity,

it does not afford any clue to the ancestry of the group, nor does it tend to

bring the living Angiosperms into line with the fossil plants of the past.

On our view, the primitive and typical Angiospermous fructification is a

special form of amphisporangiate cone, distinguished by the peculiar juxta-

position of the mega- and microsporophylls, and by possessing a well-marked

perianth. A strobilus exhibiting these features we term an Anthostrobilus.

The wTord "flower/' which in our opinion should be restricted to the Angio-

sperms, is used in a great variety of senses. The flower of members of this

group is regarded as a special form of the Anthostrobilus, and may be dis-

tinguished as an Eu-antltostrobihis, of which the distinctive features are the

presence of the special type of microsporophyll termed a stamen, and of closed

carpels. On our view, however, an earlier form of Anthostrobilus is to be

found among Grymnosperms, where, however, the megasporophylls are not-

closed, and the microsporophylls have not the form which can be called

stamens. We designate this latter type a Pro-anthostrobihis. This is the

form of cone possessed by the Mesozoic Bennettite^e, and also we believe

by the hypothetical, direct ancestors of the Angiosperms, or, as we here term

them, the llemiangiospermece.

On the strobilus theory of the primitive Angiospermous fructification, we

find, when we turn to the fossil evidence, that it is possible to trace the

descent of living Angiosperms in its broad outlines. The direct ancestors of

this group (the Hemiangiospermea3) are unknown as yet in theare unknown as yet in the fossil state

But on this theory we recognise in the Pro-anthostrobilus of the Mesozoic

Bennettitese, which we regard as closely related to the Hemiangio-

spermese, features which enable us to restore in some measure the missing

fructification of the ancestor. We are helped in this task by what we have

termed the law of corresponding stages in evolution, which states that

equivalent stages in the evolution of the different organs of one and the same

seed-plant are not contemporaneous in point of time. This has proved
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especially valuable in the consideration of the origin of the Angiospermous
type of leaf, which we suggest was initiated by a change in the branch habit.

We regard the Angiosperms as essentially a monophyletic group, the

Monocotyledons having branched off from the Dicotyledonous stock at an
early period, probably from the Ranalian plexus. In both these groups

entomophily was a primitive feature. We consider that the change, from the

assumed generally anemophilous habit of the Mesozoic Hemiangiospermese,

and the Bennettitose, to entomophily, by means of a shifting of the pollen-

collecting mechanism from the megasporangium to the megasporophyll, and
the consequent formation of an ovary, has supplied the "motive force,"

which not only called the Angiosperms into existence, but laid the foundation

of their future prosperity.

If these conclusions have weight, then it is now possible to trace back the

line of descent of the Angiosperms to a very early geological period. This

may be shown in tabular form as follows :

—

5. Angiospermeaj f Mesozoic and Tertiary (Recent),

Eu-anthostrobilatere.

4. Hemiangiospermese

(unknown fossils).
Mesozoic,—Pro-anthostrobilatere.

3. Pteridospernieae

2. Heterosporous Fern-like Ancestor. £
P^zoic-Non-strobilate

1. Homosporous Fern-like Ancestor.,
Ancestors.

Numbers 1, 2
?
and 4 are unknown fossils, but the key to numbers 1 and 2

is given by the Pteridospermcre (No. 3), and to number 4 by the Bennettiteaj.

Numbers 3, 4, and 5 were Spermophytes.

Such a theory of descent will permit us to venture rather further afield.

In both the homo- and heterosporous, primitive, fern-like ancestors, there

is every reason to believe that the sporophylls were arranged in a lax manner,
and not aearregated into definite strobili. This condition still remained a

feature of the fern-like seed-plants, or Pteridospermese. From this Palae-

ozoic plexus, however, strobilate lines of descent were probably evolved
Mesozoic times by two distinct methods. In the one, like sporophylls

were aggregated into monosporangiate cones. In the other, both male and
female sporophylls were massed in one amphisporangiate strobilus, the

sporophylls however, for a time at least, retaining their primitive, fern-like

form, as is clearly seen in the male organs of the Bennettiteai. The mono-
sporangiate Strobilatere led to the modern Cycads. This conclusion receives

support from the fact that, in the genus Cycas itself, only the male sporophylls
are aggregated into cones. The female may be regarded as having remained
more or less in their ancestral condition, especially with regard to their

distribution on the axis. Such a case would be difficult to explain on the
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supposition that, in the modern Cyeads, the monosporangiate condition was

originally derived from a amphisporangiate strobilus. On the other hand, the

amphisporangiate Strobilatea? gave rise to other groups, such as the Bennettitea3

and the Angiosperms, in the manner indicated in the following table :

—

Recent

Tertiary

Table of Angiospermocs Relationships
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r
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I. INTRODUCTION.

The Algse collected by Dr. Cunnington during his expedition to the large

African lakes, in 1904-5, were submitted to me for examination by Dr. llendle,

Keeper of the Botanical Department of the British Museum. Dr. Ounninsr-

ton's collections were of an extensive nature, and consisted largely of plankton

obtained from the three great lakes, Nyasa, Victoria Nyanza, and Tanganyika.

A portion of the material was collected in swamps and swampy pools, and a

few of the most interesting Algse were obtained from among the finely

divided leaves of certain species of Utricularia.

The plankton from Tanganyika is for several reasons of the greatest

interest. In the first place, no plankton has previously been reported on from
this lake, although accounts have appeared on plankton from both Lake
Nyasa and Victoria Nyanza. The species of the phytoplankton are likewise

of a very noteworthy character, and the phytoplankton as a whole presents

several peculiarities which may be of some slight assistance in the elucidation

of the Tanganyika problem.

During recent years a considerable amount of work has been done on the

freshwater Algse of Tropical Africa, but our knowledge of their distribution

throughout this vast area still remains very fragmentary and incomplete. No
collections have as yet been sufficiently representative, and the published

records are both few in number and from districts widely remote from
one another. Until much more collecting and systematic examination has

been accomplished, it is quite impossible to draw any definite conclusions

concerning the geographical distribution of the Algae in the fresh waters of

Tropical Africa.

It would appear that the study of the family Desmidiaeeae is likely to give

more valuable evidence regarding a definite region characterized by African

types than the investigation of any other family of Algae, and therefore future

collections would have most value if made largely from the permanent and
long-standing swamps. Notwithstanding the cosmopolitan nature of no

LINN. JOURN.—BOTANY, VOL. XXXVIII. GT
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small number of Desmids, these plants show more decided geographical

peculiarities than are to be found among the members of any other large

group of Algae. Even with the present state of our knowledge there is

evidence which indicates a very definite Indo-Malayan region, extending to

North Queensland, and characterized by certain well-marked types; a second

one comprising much of North America and N.VV. Europe; and also a third,

South-American region, which possibly extends into the South Australian

area. The African region may probably embrace Madagascar, and there is

also much similarity between some of the Madagascar Desmids and those of

Ceylon. More collections of Algic from Tropical Africa are urgently required

consisting of material obtained by carefully squeezing and stripping the

aquatic phanerogams and submerged mosses of the swamps.

Only a small proportion of Dr. Cunnington's material was from swamps,

and much of that which had been collected from such situations consisted

merely of floating Algse. This at once explains the fact that the Desmidiacese

recorded in this paper are in no way striking, or, with few exceptions,

particularly representative of the African region. Those which may be

regarded as of a distinctly African type are the following :

Euastrum hypochondroides, W. & G. S. W.
E. personatum, W. & G. S. W.
E. pseudopectinatum, Schmidle.

Cosmarium glyptodermum, W. & G. S. W.
C. planum, W. & G. S. W.
C. subaurictdatum, W. & G. S. W.
C. multiordinatum, W. & G. S. W.
C. sitbconstrictum, Schmidle.

Staurastrum limneticum, Schmidle.

S. graeile, Ralfs, var. subornatum, Schmidle.

Five Desmids and two filamentous Conjugates T have described as new
species.

Of the ChlorophyceaB other than the Conjugate, CEdogonium Kurzii, Zeller,

and Cliodatella subsalsa, Lemm., are both very interesting species, and seven

others I have described as new ; one

—

Sphinctosiphon polymorphus, from the

plankton of Victoria Nyanza—having had to be regarded as the type of a

new genus. Of the other new forms of green Algae, Coslastrum compositum

differs from all other described species of the genus in the composite grouping

of its cells.

The Diatoms were both numerous and peculiar, ten species not agreeing

with any previously described. The Diatoms of the plankton are particularly

noteworthy, especially those of the family Surirellacea*.

Numerous Myxophycese (or blue-green Algse) were present both in the

plankton and the other collections. The genera Anabcena
}
Calothria, Lyngbya,
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PI
of various genera have been regarded as new.

/ere very well represented, and eleven species

ith it

The collections were preserved in formalin, and taken as a whole the

material was in very good condition for examination.

Considering the somewhat special character of the plankton, and the fact

that it constituted one half of the material collected, I have dealt wi

separately in the next chapter.

The principal publications on Freshwater Algae from Tropical Africa,

which are particularly important in conjunction with the present paper, are

the following :

F. Cohn : Desmidiaceae Bongoenses. Festschr. d. naturf. Ges. in Halle, 1879.

C. F. 0, Nordstkdt : De Algis et Gharaceis, I. Act. Univ. Lund. x?i., 1880.

Conj ugatre. Forschungsr. S.M.S. ' Gazelle,' IV., Berlin, 1888.

E. de Wildkman : Quelques mots sur la Here algologique du Congo. Bull. Soc. rov.

bot, Belg. xxviii. 2, 1889.

J. B. De Toni: Algse Abyssinicae a cl. Prof. O. Penzig collectse. Malpighia, Ann. v.,

fasc. vii.-ix., 1892,

G, v. Lagerhkim : Chlorophyeeen aus Abessinien und Kordofan. LaNuova Notarisia.

ser. 4, 1893.

W. West & G. S. West : A Contribution to our Knowledge of the Freshwater Alga)

of Madagascar. Trans. Linn. Soc. .ser. 2 (Bot.) v. part 2, 1895.

Algae from Central Africa. Journ. Bot. xxxiv. 1896.

Welwitsch's African Freshwater Algae. Journ. Bet. xxxv. 1897,

W. Schmidle: Die von Professor Volkens und Dr. Stuhlmann in Ost-Africa gesam-

melten Desmidiaceen. Engl. Bot. Jahrb. xxvi., 1898.

Beitrage zur Algenflora Afrikas. Engl. Bot. Jahrb. xxx., 1901.

Schizophyceae, Conjugatac, Chlorophyceae in A. Engler
t
Die von W. Goetze am

Rukwa- und Nyasa-See etc. ges. Pflanzen. Engl. Bot. Jahrb. xxx., 1902.

Algen, insbesondere solche des Plankton, aus dem Nyassa-See und seiner

Umgebung, geaammelt von Dr. Fiilleborn. Engl. Bot. Jahrb. xxxii., 1903.

Das Chloro- und Cyanophyceenplankton des Nyassa und einiger anderer inner-

afrikanischer Seen. Engl. Bot, Jahrb. xxxiii., 1904.

O. MExler : Berichte liber die botaniscken Ergebnisse der Nyassa-See und Kinga-
Gebirgs-Expedition, VII. Bacillariaceen

benachbarten Gebieten. Engl. Bot. Jahrb. xxxiv., 1905 ; xxxvi., 1905.

aus dem Nyassalande und einigen

II. THE PIITTOPLANKTON.

General remarks.—The observations on the phytoplankton of Lake Nyasa,
Victoria Nyanza, and Lake Tanganyika are largely concerning the occurrence

of certain species, and it has been a matter of no small difficulty to identify

with certainty some of these plankton-forms. With regard to the species

haswhich were present in the collections, the

been fairly exhaustive, but owing to the restricted explorations little can be
said about the periodicity, or concerning any maximum development which
these species may attain. I?i Lake Nyasa the material was collected in

G 2
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June 1904, and is chiefly interesting in comparison with material collected

Dr. Fiilleborn (1898-1900) and reported upon Schmidle *• Tn

Victoria Nyanza the material was collected in April 1905, and again the

chief interest lies in a comparison with Schmidle's report f upon material

collected by Dr. Stuhlmann in Oct. 1892. From Tanganyika, however, the

collections were much more extensive, ranging from July 1904 to Feb. 1905,

and this is the more gratifying as there are no previous records of phyto-

plankton from this lake.

The phytoplankton of these large African lakes is at once peculiar in the
i

absence of many genera which are a dominant feature of the European lake-

mkton. Most noticeable in this respect are the genera Dinohryon^ Asterio-

nelldy Tabellqria, Hhizosolenia, and Codlosphmnum. Schmidle has already

commented % upon the absence of Dinobryon from Lake Nyasa, and it is

similarly absent from both Victoria Nyanza and Tanganyika. In temperate

Europe and N. America this genus is one of the most conspicuous of plankton-

organisms, having a well-marked maximum period, and it also occurs in

abundance in the lakes of more northern latitudes. Its absence from the

plankton of the tropics is perhaps due to unsuitable conditions of temperature,

as this genus appears to attain its maximum in the European plankton at a

temperature below 15° C, whereas the mean temperature of Tanganyika is

about 24' 7° C* The absence of Asterionella and Rhizosolenia may be due to

the same cause, viz., too high a temperature, the latter genus attaining its

maximum in certain European lakes at a temperature below 10° C. The

genus Tabellaria is absent from the plankton, but Tabellaria fiocculosa has

been observed from other situations in Angola, W. Africa.

Splicerocystis Schroeteri is also absent from the collections of phytoplankton

which have so far been made in these great African lakes, and as Schmidle

has also commented upon its absence from the plankton of Lake Nyasa §,

even from collections extending over a period of ten or eleven months, it

would appear that the Alga in question is entirely absent from this lake. It

is likewise absent from the Tanganyika collections, which are fairly repre-

sentative of eight months of the year; but, strange to say, it occurred in great

abundance in two samples of plankton from the Lofu River which runs into

Tanganyika.

The Desmidiaceae are poorly represented in the plankton of Tanganyika

and Lake Nyasa, but in the plankton of Victoria Nyanza Desmids play a

conspicuous part. This was not only the case in Dr. Cunnington's material

collected in April 1905, but also in Dr. Stuhlmann's material collected in

October. 1902 ||. The plankton of Victoria Nyanza thus compares favourably

* W. Schmidle, in Engler, Bot. Jahrb. xxxii. (1903).

t W. Schmidle, I c. xxvi. (1898).

§ \V. Schmidle, /. c. xxxii. (1903) p. 8.

X W. Schmidle, /. c. xxxii. (1903) p. 8

W. Schmidle, L c. xxvi. (1896) p. 6.
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with that of the British lakes with regard to its Desmid-fiora. Moreover,

the most abundant Desmid is Staurastrum limneticum, Schmidle, a species of

a similar type to S. Ophiara, Lund., which latter is generally distributed in

many lakes of the western areas of the British Islands.

The Surirellacese are well represented, and certain handsome species of

S< This

is again strictly comparable to the establishment as plankton-species of

several large Surirellas in the Scottish and Irish lake-plankton *. Cymato-

pleura Solea seems also in many cases to have become a plankton Diatom,

and in the plankton of Victoria Nyanza there is a large species which I have

named Cymatopleiira JSyansce.
;

Species of Cwlo&pkmrium, which constitute no small amount of the European

lake-plankton at certain seasons of the year, appear to be quite absent from

these African lakes.
•..,•

As in the European plankton, there is a tendency among certain of the

Algae to a spiral growth, which results in the production of close-coiled

filaments. In the Scottish and Irish plankton this feature was principally

confined to the filaments of Anabcena Flos-aqua and A. circinalis, to certain of

the small species of Mouyeotia, and to the disposition of the frustules in the

colonies of Aderiouella and Tabettaria. In the African plankton a spiral

twisting is a conspicuous feature of the Anabcena-fildmmts, but the spirals

are of a more regular type and the filaments relatively much shorter. In

Lynybya circumcretum the same tendency to spiral growth has resulted in the

formation of short spiral filaments which have the appearance of little coils of

wire. The same spiral character is exhibited by Lynybya contorta, Lemni.

Ostenfeld f has described and figured from a lake in Iceland, and Volk J has

mentioned as occurring in the Elbe, a similar coiled condition of the filaments

of Melosira yranulata.

It has already been suggested § that the development of this coiled

condition is a limnetic character, and it is certainly of great interest to find

this character in so many different species and genera of the phytoplankton.

Lemmermann
||

attributes the curvature of the jUelosira-ftl&ments to the

movements of the water. This may be so, but how is it that the majority of

Melo The filaments

-

* W. & G. S. West, in Trana. Roy. Soc. Edinburgh, xli. part 3 (1905), p. 515, t. 1.

figs. 2-4, t. 2. figs. 4 & 0. W. & G. S. West, in Trans. Roy. Irish Acad, xxxiii. sect. B (1906),

p. 89, t. 6. figs. 1 & 3, t. 8. figs. 2 & 3, t. 9. fig. 6.

f C. II. Ostenfeld, in Botanisk Tidsskrift, xxvi. (1904) p. 233, fig. 5 (p. 232).

X R. Volk, Hamburgische Elb-Untersuchung I., Hamburg, 1903, p. 113.

§ W. & G. S. West, in Joura. Linn. Soc, Bot. xxxv. (1903) p. 524 (Mmgeotia sp.)

Ostenfeld, 1904, /. c. p. 233 {Melosira granuiata f. curvata, Grun.) ; W. & G. S. West, in

Trans. Roy. Soc. Edinburgh, xli. (1905) p. 497 (Mougeotia sp.).

II E. Lemmermann, in Ber. Deutsch. Bot. Ges. xxii. (1904) p. 17.
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wereof Melosira granulata and of M. nyassemls in the African plankton
either quite straight or almost straight, and the same remarks apply to the

species of Melosira in the Scottish and Irish plankton. Ostenfeld points out
that the Melosira-filament

commonly coiled in plankton he examined from a lake in Iceland.

I am not aware of a definite spiral character, such as the one just mentioned,

s are straight in the Danish plankton*, but

having been developed by any Algao other than t

theanother equally well-marked limnetic feature is exhibited by certaii

smaller species of St/nedra, in which there is a tendency to assume a colonial

character owing to the grouping of the frustules in radiating clusters J.

Special characters of this nature, which appear only to be fully acquired
in the plankton, are most probably directly concerned in increasing the

floating-capacity of the species j and the rearrangement of the mucus en-
veloping all these plants to a greater or less degree, which must be caused by
the acquirement of such peculiarities, may also assist their capabilities of

suspension.

A strict comparison between the phytoplankton of the three lakes is not
possible from the present material, owing to the fact that the collections from
each lake were not made at the same seasons of the year. Nevertheless,

considerable differences exist which are in no way due to seasonal variations

of the plankton-organisms, and these differences are of a highly interesting

character. A more complete comparison can be made between Tanganyika
and Lake Nyasa than between either of these lakes and Victoria Nyatiza, as

d

about eight months

The table immediately following has been constructed to show all the
species which have been observed in Dr. Cunnington's plankton-collections

;

after which are paragraphs relating to the peculiarities of the plankton of
each lake, Tanganyika receiving rather fuller treatment than the others.

1904.

Cf. alsoC. VV esenberg-Lund, ' Studier over de dansko Siier3 Plankton/ Kjiibenhavn,

t In the genera Spirulina and Arthrospira the filaments are usually very much longer and
the spirals of much less diameter than in the limnetic spirally-twisted forms. Spirulina
laxissima, a new species from the plankton of Tanganyika, is particularly interesting, as in
correlation with its limnetic existence the filaments are short and the spiral twists of much
greater diameter than usual.

{ Lemmermann has created a subgenus « Belonastrum " for the plankton-species which
form these stellate or radiating clusters. (1900)
In this subgenus of Synedra Lemmermann places four species (8. actinastroides, S. berolinensis,
S. revaliensis, and S. limnetiea) and several varieties, of which he gives a summary in the
same Journal, xxiv. (1906) pp. 537, 538.
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General Table of Phytoplankton.

ChlorophyceaB.

Closterimn Leibleinii, Kiitz -

Cosmarium depresstim, (Nag,) Lund
contractum, Kirchn., var. ellipsoideum,

(Elfv.) W. & G. S. West.

moniliforme, (Turp.) Ralfs

71

n

v

it

17

It

>>

it

M

Arthrodesmus Incus, (Breb.) Hass., forma

Staurastrum cuspidatum, Breb -

brevispinu?n, Br6b., var. inerme, Wille . .

alternans, Br6b
setigerurn, Cleve, var. Nyansce, Schmidle .

tohopehaligense, Wolle
leptocladum, Nordst., forma africanum . .

gradle, Ralfs, \a.T.8itbornatum< Schmidle.

var. protractum, var. n

var. Nyansce, var. n

anatinum, Cooke & Wills, Yav.sitbglabrum,

var. n.

11

11

>>

II

limneticum, Schmidle
var. aculeatwn, Lemm

Sphcerozosma excavatum, Ralfs

Hyalotheca mucosa, (Dillw.) Ehrenb.

Fediastrum simplex, Meyen
forma Sturmii, (Reinsch) nob.

var. clathratum, (Schrot.) nob.

forma radians

11

79

n

V

17

It

It

• *

• •

forma microporum

forma ovatum .

.

it

71

11

ft

11 V
duplex, Meyen

var. clathratum, A. Br. .

.

var. reticulatum, Lagerh.

Boryanum, (Turp.) Menegh
'

„ var. rugidosum, var. n.

Tetras, (Ehrenb.) Ralfs .

var. longicoime, Racib. . .

jt

it

ft ft ft *

17
integrum, Nag

Codastrum sphcericum, Nag. .

microporum, Nag
cambricum, Arch

var. intermedium, (Bohlin) nob.

var. nasutum, (Schmidle) nob. .

77

77

71

77 17

71

91

reticulatum, (Dang.) Senn
compositum, sp. n

Sorastrum Hathoris, (Colin) Schmidle

Crudgenia tetracantha, sp. n

Scenedesmus bijugatus, (Turp.) Kiitz

forma arcuatus, (Lemm.) W. &
G. S. West.

17

,

fi

91

acutiformis, Schroder, var. brasiliensis,

(Bohlin) W. & G. S. West.

quadricauda, (Turp.) Br6b. ............

var. mavimus, W. & G. S. West
„ '7

* mv ~

Dimorphococcu$ lunatus, A. Br

Nyasa.

• •

• •

* ft

t

•

* *

ft ft •

V t

ft ft t

• •

X
* *

X
•

• «

X
* * *

X
X
X
X

• ft

X
Iff*

- •

» •

X
* #

ft *

X
ft ft

X
X
X
X

• • « •

X

ft ft

ft ff

• ft

ft *

X
ft * ft f

i ft ft ft

Victoria

Nyanza.

• •

X
X

X
X
X
X

• •

X
X
X
X

X
X

X
X

4 •

X

X

X
X
X
X
X

• •

X
* •

X
X

X
X
X
X

t ft ft ft

t • • •

ft ft

X
X

Tan-
ganyika

X

X

X
X

X

X

X

X

X
X
X

X

X
X

I
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Species.

Chlobopiiyc£JE (continued).

Ankistrodesmus falcatus, (Corda) Ralfs, var. spirilli-

formi$,Q. S. West.
,, nitzschioides, sp. n.

Closteriopsis longissima, Lemm.
Selenastrum gracite, Reinsch
Kirchneriella obesa, (West) Schmidle , ..[//.
Oocystis lacustris, Chodat

parva, W. & G. S. West .

Tetraedron minimum, (A. Br.) Hansg
Cerasteria8 rhaphidioides, Reinsch
Richteriella botryoides, (Schmidle) Lemm., forma quadri-

Chodatella subsalsa, Lemm
seta, (Lemm.) Chodat.

Dictyospkcerium pulchellum, Wood
Botryococcus Braunii, Kiitz

Inejfigiata neglecta, W. & G. S. West . .

Tetracoccus botryoides, West .

Sphmctosiphon polymorphus, gen. et sp. n.

Gloeocystis gigas, (Kiitz.) Lagerh
• •....»

Bacillarieae.
i

Melosira granulata, Ralfs, var. angustissima, 0. Mull. .

„ nyassemis, O. Mull
Cyclotella Kiitzingiana, Chauvin

„ operculata, Kiitz

„ compta, (Ehrenb.) Kiitz.

Stephanodiscus Astrcea, (Ehrenb.) Gran
» „ var. spinulosus, Grun
99 n var. minutulus, (Kiitz.) Grun.. .

Synedra Achs* Kiitz

» ?> var, delicatissima, (W. Sm.) Grun
„ „ var. P (s& revaliensis, Lemm.)
„ actinastroideSj Lemm.

Coccontis Pediculus, Ehrenb
,, Placentula, Erhenb

Navicula Tanganyika, sp. n
elliptica, Kiitz7?

ft

99

Pupula, Kiitz

mutica, Kiitz

Crucicula, ( W, Sm.) Donkin
bahusiensis, Grun. ,

radiosa, Kiitz,

rhynchocephala, Kiitz

disttncta, sp. n
Gastrum, Ehrenb.

Schizo8tauron Crucicula, Grun,
Gyrosigma attenuatum, (Kiitz.) Cleve

„ nodiferum, (Grun.) nob. WWW
Cocconema grossestriatum, (O. Mull.) nob., var. Tan-

99 cymliforme, Ehrenb.
ganyikce, var. n.

Vistula, (Ehrenb.) W. Sm., var. maculata,
(Kiitz.) Cleve.

Nyasa

- *

X
* • i

»

X
X
t * t

• t I •

« I * «

• •

X
X

• * • t

t t

* t f

X
X
X
X

1 I

X
X
X
• • •

X
• •

f f t

4 ff

»

• f

X
t * •

X
X
X
* « •

X

X
« i

V t

• •

X
• • *

Victoria

Nyanza.

* • •

-

X
X
X
X

4 ft

« f

• ft t. .

t • • *

X
X
X

• » -

X
X

X
X
X

« 4

X

X

X
X

• *

X

» •

X

Tan-
ganyika

X

X

X

X
X
X

X
X
X

X

X

X

X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X
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1

Species. Nyasa,
Victoria Tan-
Nyanza. ganyika.

Amnhovct ovalis, Kiitz • •

* * * •

X
ft » ft

X
• • • •

X
X

• • 9 •

X
a • • •

• • •

• • •

X
• • •

• » • •

X

X
• 9 * *

X
*

X
X

• • •

X

X

X

X

* 4

* t

>

>

>

>

* «

•

>

• *

>

>

>

• •

>

• -

X
X

< X
< X

< X
X

<

X

X
X

< x
X

<

<

<

<

X
X
X
X
X

< X

<

X
X
X
X
X
X

X

<

X
X
X
X
X
X
X
X
X

X
<

coifcbiformis* (Asr.) Kiitz .

Rhopalodia ffibba, (Kiitz.) 0. MiilL, var. ventricosa,

(Gran.) 0. MiilL

Nitzschia Tryblionella, Hantzsch, var. littoralis, (Grun.)

Van Heurck.

3 ,
dissipata, ( Kiitz.) Grun., var. media, Hantzsch.

Palea* (Kiitz.) W. Sni

,, bifrons, (Ehrenb.) Kiitz., var. tumida,

0. MiilL

„ constrictdj Ehrenb., var. qfricana, 0. MiilL .

.

Myxophyceae.

i
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Victoria

Nvanza.

Myxophyce,e {continued).

Merismoptdia elegans, A. Br
„ var. rernota, var. n.

aruginea, Br3b
glaucaj (Ehrenb.) Nag. . .

.

punctata, Meyen
Gomphosphcerta aponina, Kiitz

„ lacustris, Chodat

u

• •*••••

Microcystis viridis, (A. Br.) Lemm

99

99

teruginosa, Kiitz

elabensj (Br6b.) Kiitz

incerta, Lemm. . .

.

X
X
X
t*

Chroococcus minimus, (Keissler) Lemm
t 1

X
f>

f9

turgidus, (Kiitz.) Nag.
pallidus, Nacr

# • • •

• ft

Peridinieae.

Glcnodiniiim Pulvisculus, (Ehrenb.) Stein.

Peridinium africanum, Lemm., sp. n

99

— - * m*

herolinense, Lemm., var. apiculatum,~Lemm.,

var. n.

X
X
X

X

• f * •

X

* • •

X

Peridiniopsis Cunnmgtomi, Lemm., ep. n
Ceratium Hirundinella, 0. F. Mull., forma

t

• #

• f

• •

X

X
X
X

X

X

X
X
X

X

Phytoplankton of Nyasa.—This lake lies between 9° 30' and 14° 25' S. lat.,

its long axis running almost north and south. It is about 400 miles long,

with an average width of 25 miles, and is 1570 ft. above sea-level. Its area

is about equal to that of Tanganyika. The phytoplankton has been fairly

well investigated by Schmidle from material collected at intervals from April

1898 to Dec. 1900 by Dr, Fiilleborn. Schmidle reported upon the species he

found in the plankton, the periodicity of the genera so far as he was able to

work it out, and the vertical depth to which the various genera extended in

the lake. Nyasa is shallow at the north end and very deep towards the south

end, no bottom having been found in several places at 1200 feet. Schmidle

states that the phytoplankton extends in no trifling quantity to fully 300 ft.

from the surface, and at this depth consists principally of Diatoms, with a

few Chlorophycese and Myxophycea?.

In Dr, Ounnington's material, collected in June 1904, Chlorophycere were

not very abundant, and those which did occur were mostly representatives of

the Protococcoidea?. Only three Desmids were observed, one of which
Staurastrum leptocladum forma africanum—was in moderate abundance. Forms
of Pediastrum simplex and species of Ccelastrum were very abundant, and in

some of the collections Closteriopsis longissima was fairly common.
Diatoms comprised relatively few genera, of which Melosira, Cyclotella,

Tlle
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Stephanodiscus, and Surirella were conspicuous. A few species of Navicula

were not uncommon and Nitzschia nyassensis was frequent. Surirella Nyassa*

and S. bifrons were very characteristic, the former being a large and hand-

some species which is apparently peculiar to this lake.

Some of the collections, more especially nos. 15 and 1(5, were remarkable

for the prodigious abundance of a form of Anakvna Flos-aqute. The other

Myxophycere of importance were Lyngbya bipunctata and GloeotricUa longi-

articulata, sp. n,

A species oiPendinium, which Lemmermann has described as P. africanum,

occurred abundantly in some/ /f the material.

Phytoplankton of Victoria Nyanza.—This large sheet of water extends from

0° 25' N. to 3° S. and from 31° 45' to 34° 45' E., occupying an area of

32,167 square miles. Its greatest length is 180 miles and its greatest width

208 miles, its height above the sea being about 3800 ft. The depth is very

variable, from about 6 ft. (at 2 miles from the shore) in Speke Gulf in the

south to 300 ft. towards the middle, and G20 ft. near the eastern shore.

The material was collected in April 1905, and was decidedly rich in

Chlorophycese, especially Protococeoidea? and Desmidiacea?. Of the latter,

Staurastrmn limneticum and S. toliopekaligeme occurred in great abundance,

and S. leptocladum

S. gradle, and Cosmarium
#

ilift were fairly

var. inerme9
forms of

The Proto-connnon.

s is verv

coccoidese were both abundant and of diverse character. Conspicuous were

numerous forms of Pediastrum simplex and large coenobia of Cwlastrum

reticulatum and C. camhricum var. nasutum. Ccelastrum composition is a

previously undescribed species in which the grouping of the cell

peculiar. Fine colonies of DimorpJiococcus lunatus were not uncommon, and

the colonies of Selenastrum gracile were the largest and best-developed I have

Closteriopsis longissima, which was present in the material from

Lake Nyasa, and which is known from the plankton of several parts of

Europe, was frequent, and Sphinctodphon polymorphic is a new genus of the

Palmellacea) in which the mature colonies assume a vermiform character.

The Diatoms were relatively few in number, but included a few fine species

of Surirella, such as S. Fullebornii and S. Malomhai, a large new species of

ever seen.

(c ) several species of CycloteUa and

Mel

The My were poorly represented except for a few of the

Chrooeoccacea?. Two species I have considered to be new, Lyngbya circum-

Dactylococcopsis afi

Anabama were observed, but this may be due to the season of the year, as this

genus was abundant in Tanganyika and Lake Nyasa later in the year.

Of the Peridiniese, a curious reduced form of Ceratium Jfirnndinella was
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rather scarce. The apical horn was very short and only two ant-apical horns
were present.

From the examination of Dr. Ounnington's material collected in April,

I agree with Schmidle's remarks upon Dr. Stuhlmann's collections which
were made in October. Tlu CI

plankton, and from the abundance of certain species of Staurastrum, it has all

the features of a Desmid-plankton.

Phytoplankton of Tanganyika.—This lake is an elongated sheet of water
lying between 3° and 9° S. lat. It has a length of 400 miles and a width
varying between 10 and 45 miles. Its area is estimated at 14,000 square

miles, and it is situated at 2700 ft. above sea-level. It is a deep lake, the

southern end reaching a depth of 980 ft., and the northern end exceeding

1300 ft. in several places. The mean temperature of the water is stated to

be 24-7° C. (76m ~;

Dr. Cunnington's collections of plankton extended from July 1904 to

February 1905, and can be considered as fairly representative of eight

consecutive months from July to February inclusive.

The phytoplankton is considerably richer as regards species than that of

Lake Nyasa or Victoria Nyanza. The Chlorophycefe are not particularly

abundant, and, as in Lake Nyasa, Desmids are practically absent. In direct

contrast to the phytoplankton both of Nyasa and Victoria Nyanza, Pediastrum
simplex was very scarce and the genus Ccelastrum was quite absent. Oocystis

lacustris was the most abundant of the Protococcoidere, although Scenedesmus
quadricauda was fairly general, and Scenedesmus bijugatus forma arcuatus

Other interesting

species of the Protococcoidese were Crucigenia tetracantha, sp. n., Ankistro-

desmus nitzschioides, sp. n., Cerasterias rhaphidioides, Reinsch, and Chodatella

subsalsa, Lemm. The latter is a brackish-water species which occurred in

abundance in one of the November collections.

The Diatoms formed a large part of the phytoplankton throughout the

whole eight months, and 25 of the species were not observed either in Nyasa
or Victoria Nyanza. Eight species of Navieula were noted, two of which,
N. Tanganyika and N. distinda, are new. The genus Surirella was repre-

sented by five species, of which three (S. plana, S. obtusiuscida, and
S. Tanganyika) are new, and one of the others, S. striatula, is usually brackish

or marine. A Diatom which I have considered to be identical with NitzscMa
nyassensis, 0. Mull., occurred in prodigious abundance from July to

September, and in considerable quantity in the other months. The remaining
Diatoms of importance were Synedra adinastroides, S. Acus var. ? revaliensis,

Gyrosigma nodosum, and Cymbella grossestriata var. Tanganyika?.

The almost entire absence of Centric Diatoms is a noteworthy feature of
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the Tanganyika collections, offering a marked contrast to the plankton

of Nyasa and Victoria Nyanza, in which Stephanodiscus, Cyclotella, and

Melosira abound. Only one species of Cyclotella was observed in the

Tanganyika plankton and that very sparingly in the November collections.

Of the Myxophycea?, two pelagic species of Nostoc [N. piscinale and

iV
T
. carneum) were present in the August collections, and Anahv.na Flos-aqua>

var. circularis occurred in large quantity from October to February. So

abundant was this Anabwna from October to December that the material

taken from the tow-nets was of a dull blue-green colour although no spores

had been developed. A. Tanganyika, a new, spirally-twisted species, only

occurred in January and February. Four species of Oscillatoria were

observed, one of which, 0. Tanganyika*, is a remarkable new species nearest

to the marine (>. snhdiformU. Another new species of interest is Spirulina

laxissima. The cells in the genus Spirulina are normally twisted into a rather

close and narrow spiral, and the laxness of the twists in S. laxissima may be

due to its adaptation to a pelagic existence.

The occurrence of Plectonema Wollei, Farlow, in the plankton is also

worthy of note. This alga is not uncommon in the more aerated of the fresh

waters of the tropics, but usually occurs attached to stones or large aquatic

plants, especially in running water. Except for the very rare presence of

false branches (" pseudo-rami "), this species appears to me to differ in no

essential point from Lyntjbya majuscula, Harvey, which is the largest of the

marine species of Lyngbya. May not the presence or absence of false

ramification be due to a difference of environment ?
j

Eitrht species of the Chroococcacese were observed in the plankton of

Tano-anvika which were not observed from the other lakes. !

Four species of the Peridinieae occurred, all of which were most abundant

from September to November, about the time of the maximum period of

Anabwna Flos-aqua; var. circularise Peridinium africanum and Peridiniopsis

Cunningtonii have been described by Lemmermann as new species. Glenodinium

Pulvismlus was particularly abundant in one of the November collections.

From a careful comparison of the collections there are slight indications

that the plankton of this lake may not be uniform throughout. The con-

stituents are probably not in the same proportions in different parts of the

lake at the same time, and further observations will probably show that this

is especially the case with regard to the relative dominance of Anabcena

Flos-aqua and Si/nedra Acus (together with Nitzschia tu/assensis).

The following table contrasts the relative frequency of the various species

observed in the collections from July 1904 to February 1905. " ccc" = very

abundant, " cc " = common, "c" = fairly common, "r" = infrequent,

"rr" = rare, and "rrr" = very rare
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Species,

1904.

July.: Aug. Sept. Oct. Not. Dec.

Chlorophycese.

Closterium Leibleinii, Kiitz
j

Staurastrum alternans, Breb

I

Hyaloiheca mucosa, (Dillw.) Ehrenb. .

t

Pediastrnm .simplex, Meyen
duplex, Meyen

jj

• **»•• "

Boryanum, (Turp.) Menegh
Tetras, (Ehrenb.) Half's

„ integrum* Kajr. I A *•*»•*•»••
Crucigenia tetracantha, sp. n
Scenedesmus bijugatus, (Turp.) Kiitz.

9} » forma arcuatus, (Lemra.)
W. & G. S. West.

„ aeutiformis, Schroder, var. brasdiensis,

(Bohlin) W. & G. S. West,

„ quadricauda, (Turp.) Br6b
,

>> j,
var. maximus, W. &

G. S. West.
Ankistrodesmus falcatus, (Corda) Ralfs,

^
var. spirilliformuy G. S. West.

„ nitzschioides, sp. n
Tetraedron minimum, (A. Br.) Hansg
Cerasterias rhaphidioides, Reinsch.
Richteriella botryoides, (Schinidle) Lemm.,

fonua quadriseta, (Lemm.) Chodat.
Chodatella subsalsa, Lemm.
Dictyosphmrium pulchellum, Wood
Tetracoccus botryaides, West

* V

f

rrr

---••*»•*»•••.
,«.««» * *

Botryococcus Braunii, Kiitz

Glceocystis gigas, (Kiitz.) Lagerh

• i

* •

IT

1 *

Bacillarieae.

Cyclotella operculata, Kiitz

Synedra Acus, Kiitz. . . .

19 JJ

91

n

var. delicatissima, (W. Sm.) Grun.
„ ? var. revaliensis, (Lemm.)

actinastroides, Lemm
Cocconeis Pedieulus, Ehrenb

\ \ \

"
"

j, Placentula, Ehrenb
Nauicula Tanganyika, sp. n [[[]

elliptica
r
Kiitz

Papula, Kiitz

bahusiensis, Grun
,

radiosa, Kiitz. .

cc

cc

rr

99

w -'•*•• • • -

• •

* *

* «

y?

??

?>

•••• » • •

rhynchocephala, Kiitz.

distincta, sp. n
Gastrum, Ehrenb

Schizostauron Crucicula, Grun. . .

.

Gyrosigma attenuatum, (Kiitz.) Cleve \\\ . . .

„ nodiferum, (Grun.) nob
Cocconema grossestriatum, (O. Mull.) nob.,

var. Tanganyika, var. n
"„ cymbiforme, Ehrenb. .

Amphora ovalu, Kiitz

* •

t • »

« •

*

* *

* *

rr

• •

* V

I t

m m

m *

rrr

• +

• *

IT

• t

t •

•

• * • *

rrr '

rr

• t

• t

f •

IT i

C

•

• •

rrr

V t

cc

* *

• •

*

t

% •

IT

t • * •

IT

rrr

rrr

* »

• •

* *

t i'

• *

• •

cc

w m

rr

rrr

rr

« • •

• *

ccc

rrr

c c

r

• r

rr rr

.. ..

rr •

* * • •

c c

r r

ccc

rr

c

rr

t ft

• »

« •

1

r

r

r

i #

r

rrr

r

r

rr

• •

i •

c

rr

• *

« 9

r

rr

c

rr

r

t *

rrr

* * * • t t • p m • 9

t *

rr rrr

r

r

rr

r r

1905.

Jan. Feb.

ff *

« *

c

rrr

*

IT

rr

rr

r

rr

rrr

rr

rr

rr
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It will be seen from the above table that the phytoplankton is richest in

species in October and November, especially the latter month. In these

months occur the maxima of Scenedesmus Ujuyatus f. arcuatus, Synedra Acus
(and var. delicatissima) , Navicula Gastrum, Anahcena Flos-aquce (and var.

circularis), Phormidium angustissimum, Spirulina laxissima, and Glenodinium
Pulvisculus. In December there is a marked general decrease in the number
of species. In January (the following month) the decrease in the Chloro-

phyceae and Myxophycefe is very noticeable, and
quantity of NavpliusAaryse appear in the plankton.

concurrently a great

from the Loft This river runs into Tanganyika, and two

it by Dr. Cunnington intubes of plankton-material were collected from

October 1904. The phytoplankton differs very much from that of Tanganyika,
and the species bear much resemblance to those of the surrounding pools

and swamps, from which they are doubtless recruited. Of the thirty species

observed in this river-plankton only one occurred in the plankton of the

lake itself.

The occurrence of Sphceroci/kis Schroeteri, Chodat, is very remarkable.

This Alga is one of the most conspicuous features of the European freshwater
phytoplankton, and is rarely found except in the plankton of lakes. No
specimens were observed in the collections from Tanganyika itself, nor any
from Lake Nyasa or Victoria Nyanza, but it was present in great abundance
in the Lofu River and the specimens were exceedingly well developed.

The following species were observed :

—

Chlorophyceae,

(Edogonium, sp.

Myxonema subuligerum, (Kiitz.) Hazen.

Ulotlxrix tenerrima, Kiitz.

Mougeotia, sp.

Zygnema, sp.

Spirogyra, spp.

Gonatozygon monot&nium, De Bary.

Closterium Venus, Kiitz.

Plenrotamium subcoromdatum, (W. B. Turn.) W. & G. S- West.

95 elatum, (W. B. Turn.) Borge, var. covjunctum, (W. J>.

Turn.) ^Y. & G. S. West.

Kuastrum denticulatum, (Kirchn.) Gay.

Micrasterias americana, (Ehrenb.) Halts,

Cosmarinm Pseudobroomei, Wo He.

Blyttii, Wille.

binum, Nordst.

margaritittum, (Lund.) Hoy. k
nitiduiinn, De Not.

5?

1*

*»?

)>

>
iss.
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Ilyalotheca mucosa, (Dillw.) Ehrenb.
Scenedesmus denticulatus, Lagerh., var. linearis, Hanso

99 obliquus, (Turp.) Kiitz.

Anhistrodesmus falcahts, (Corda) Raits.

Spherocystis Schroeteri, Ghodat.

Bacillarieae.

(Nitzsch)

?? ?? (Kilt

)

)

(Kiitz.)

(Rabenh.)

99 (N

(Ehrenb.)

Myxophyceae.

Lyngbya Upunctata, Leinm

III SYSTEMATIC ACCOUNT OF THE AWM OE THE COLLECTIONS.

This portion of the paper is devoted to a complete systematic account of
all the Alg* observed in Dr. Cunningtou's collections, those from pools and

&C Deinr/ irmlnrfarl ol^no* wj^ fLe
plankton. The collections from Tanganyika and the vicinity were the most
numerous, and this fact accounts largely for the greater number of species
recorded from that area. The few collections from the vicinity of Victoria
Nyanza contained a relatively greater variety of Algae, and had more collec-
tions been made in the area, a very rich Alga-flon, would undoubtedly have
oeen revealed.

The absence of plants belonging to the Stigonemacea is somewhat remark-
le, the genus Nostochopsh being the onlv representative nf +i,« *™-i„Nostochop

, . ~ . „ - ; -o — —v representative of the family
observed. Species of Hapalosiphon are of general occurrence in the swamps
Mild mnrfinfts nf th& 4-™™,™ ^^4- ±~ . ± • ___ • • « ., *the tropics, not to mention certain of the bo<Moving and
nipestral Stigonema, and four species of the first-mentioned «.onus have
already been recorded from Tropical Africa.

Several of the Algae observed have been excluded from this account owing
to the impossibility of identifying them with any degree of certainty Such
species were mostly in a fragmentary condition, and amongst them were two
species of Nostoc from the Tanganyika area, a species of Calothrix from Deep
Bay, Nyasa, and a Batrachospermum from the Lofu River Tan<ranyika
One genus, thirty-six species, and eighteen varieties and forms are here

described for the first time.

LINN. JOLRN. BOTANY, VOL. XXXVIII.
H
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The Peridiniese have been examined, and the new forms described, by

Mr. E. Lemmermann of Bremen, to whom I offer my best thanks for his

kindly assistance on this as on other occasions, with this group of flagellate

organisms.

Class CHLOROPHYCE^E.

Order (EDOGONIALES.

Family (EDOGONIACE-ffi.

Genus (EDOGONIUM, Link.

1. (Edogonium cryi-toi'ORUM, With: JHspos. (Edog. Suec. (1870) p. 19 ;

Prodr. Monog. (Edog. (1874) p. 7.

Nyasa.—In swamp, Karonga (2 July, 1904 ;
no. 34).

2. (Edogonium Hirnii, Gutw. in Rospraw. matem-przy. Akad. Umiej.

Krakow, xxxii. (1897) p. 2, t. 5. fig. 1 ; lLim,in Act. Soc. Sri. Fennicce, xxvii.

(1900) p. 93, t. 5. fig. 29.

Crass, cell, veget 11-13 /* ; altit. 4-5-plo major
;

„ oogon 34-37 /* ; „ 37-40 //,

;

„ oospor 30-31/x.; „ 30-31 /* ;

„ cell, antherid.... 11)"-; „ 7-8*5/*.

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

This species has previously been observed only in Galicia and Ireland.

Var. africanum, var. n.

Var. cellulis vegetativis leviter crassioribus et brevioribus, levissime capi-

tellatis ; oogoniis paullo majoribus ; antheridiis 3-cellularibus.

Crass, ceil, veget 13-15 /* ; altit. 2^-3-plo major
;

„ oogon 39-40 /* ; „ 38 /*

;

„ oospor 33-34 /j, ; „ 33-34 /i ;

., cell, antherid.... 13-13*5/*; „ 5- b" /*.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 34).

3. (Edogonium dictyosporum, Wittr. Prodr. Monogr. (Edog. (1874) p. 13 ;

Mrn, I. c. p. 103, t. 7. fig. 43.

Forma oogoniis et oosporis ovato-ellipsoideis, paullo majoribus.

Crass, cell, veget 14-10 /* ;
altit. 3-5-plo major ;

„ oogon 42/*; „ 52/*;

„ oospor 40 /t

;

„ 50/*;

„ cell, antherid

—

13/*; „ 8-9/*.

Tanganyika.—In swamp, Kituta (2o Aug. 1904; no. 80).
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4. (Edogonium Kurzii, Zeller, in Hedwigia, xii. (1873) p. 189; Jfirn,

in Act. Soc. Sci. Fennica; xxvii. (1900) p. 135, t. lti. fig. 93.

Crass, cell, ve^et 47-51 fi; altit. 2-5-plo major

;

„ oogon 78-90 /tt ; ,,111-121/*;

„ oospor 75-8G /x
; „ 80- 90 fi ;

„ cell, antherid . . . . 44-50 /j,; „ G- 16 /*.

Nyasa.—In swamp, Karonga (29 June, 1904 ; no. 32).

This interesting species was in fine fruiting condition. It has only pre-

viously been found in the Pegu province of E. India. Hirn states that the

number of colls composing the antheridia may be as many as six. In the

African specimens four or five was the usual number, but some of the

antheridia were composed of as many as 15 cells. The hypogynous position

of the antheridia was very characteristic.

5. G^DOGONIUM KlTUT.E, Sp. II.

(E. dioicum, nannandrium ; oogoniis singulis vel binis, subglobosis vel

obovato-globosis, poro superiore apertis ; oosporis globosis, oogonia non com-
plentibus, membrana glabra

; cellulis suffultioriis tumidis ; androsporangiis

? cellula terminali obtusa ; nannandribus elongatis, leviter curvatis,

oblongis, inferne angustioribus, in cellulis suffultioriis et oogoniis sedentibus

antheridio interiori (?).

Crass, cell, veget 2G /4 ; altit. 5-7-plo major ;

„ oogon 76-78 /i

;

„ 75-80/4;

„ oospor 72/*; „ 72/4;

„ cell, suffult. ... 44 fi ; „ 3-plo major
;

„ nannandr ,. 12-13 /^

;

„ 58-66/4.

Tanganyika.—In swamp, Kitnta (26 Aug. 1904 ; no. 80).

No examples o£ this species were observed in which the antheridia were
fully formed, but from the structure of the dwarf-males (nannandria) there

can be little doubt that they are internal in development. The only dioecious

nannandrous species in which the antheridia are developed internally within

the dwarf-males, and which can be compared with (E. Kitutce in respect of

size of vegetative cells and form of oogonia and oospores, are <E. alternans
Wittr. & Lund., CE. eataractum, Wolle, and (E. eyathhjerum, Wittr.

(E. Kitutce differs from (E. alternans in the smaller size of its veo*etative

cells, which are more elongated, and in the oospores not filling the ooo-onia

The oogonia are also much less numerous than in (E. alternans, and they are

only found singly or in pairs near the ends of the filaments.

From (E. cyathigerum it is distinguished by its relatively larger and
differently-shaped oogonia and oospores, the latter being destitute of the
longitudinal costse.

It should also be compared with (E. Borisiamnn, (Le Clerc) Wittr., from

h 2
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which it differs in its slightly thicker vegetative cells, its larger oogonia and

oospores, and in its internal antheridia. The oogonia are developed in a

very similar manner and in the same part of the filament as those o£

(E.B
Note.—Sterile species of (Edogonium were observed from the following

localities :

—

Nyasa. In swamp, Kota Kota (20 June, 1904 ; no. 18) ; in

onsianvm.

swamp, Karonga (2 July, 1904 ; no 34) ; small sp. with capitellate cells in

the plankton of Monkey Bay (17 June, 1904 ; no. 15), and off Vahambwera

Point (24 June, 1904 ; no. 24).—Tanganyika. In swamp, Kituta (23 Aug.

1904 ; no. 72) : on surface of swampy pond, Mrumbi (27 Dec. 1904 ;

no. 195) ; in the plankton of Lof'u River (5 Oct, 1904 ; no. 124).

Genus UULBOCH^TE, Ag.

6. Bi'Liiocn.KTK elatior, Pringsh. Jakrb. i. p. 73 (1858) ; Him, in Act.

Soc. Scie?it. Fennicce, xxvii. (1900) p. 321, t. 51. fi&\ 327.

Crass, cell, veget 14-17 /jl ; altit. 2-3-plo major ;

91

*>**

•»*?

oogon 41-43 fi

;

>5

cell, androsp. ...

stip. nannandr.

.

cell, antherid....

12 fi ;

8 /m;

7 fi;

?5

1)

59

V

3(5—38 fju

;

23 ix ;

\1 fl.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).

Notk.—Sterile species of Bulbochaete were observed from the two following

localities:

—

Nyasa. In swamp, Kota Kota (20 June, 1904; no. 18).

Tanganyika. Surface of swamp, Toa (10 Jan. 1905 : no. 208).

Order CrLETOPHORALES.

Family ULOTRICHACE^l.

Genus ULOTJIE1X, Kiitz.

7. Ulotiikix tenerrima, Kiltz. Phyc. Germ.
{ )

Sp. Ala. (1849) p. 346 ; Rabenh. Fl. Europ. Alg. iii. (18G8) i

in Meni. Torr. Bot. Club, xi. no. 2 (1902) p. loi, t. 21. figs. 3.

Crass, til. 7*5-8*5 fi ; cellulis diametro l-l|-plo longioribus.

Tanganyika

.

(5 Oct. 1904 ; no. 124)

Genus UKONEMA, Lagerh.

8. Ukonkma confervlcoli'm, Lagerh. in Malpighia (1887), p. 518, t. li>

tigs. 1-10.

Crass, til. 4*5-0*5 ft.
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Victoria Nyanza.—Among Utricularia in swampy pool near Bukoba (20

Aug. 1905 ; no. 618). - •

Tanganyika.—Among Utricularia, mouth of Malagarasi River (16 Jan.

1905 ; no. 611).

Family CILffiTOPHORACEJE.

Genus CH^ETOPHORA, Schranh.

9. ? ChjETOPHORA elegans, (Roth) Ag. Dispos. Alg. Suec. 42 (1812) ;

Cooke, Brit. Freshw. Alg. (1883) p. 194, t. 78. fig. 2.

Crass, cell. 3*5-5'5 fi.

Tanganyika.—In plankton, Lofu River (5 Oct. 1904 ; no. 123) ; in small

gelatinous masses among Myxonema subuligerum. The specimens were insuf-

ficient for accurate identification.

Genus MYXONEMA, Fries, 1825,

10. Myxonema subuligerum, (Kiitz.) Hazen, in Mem. Tort. Bot. Club, xi.

(1902) p. 200, t. 30.—Stigeoclonium subuligerum, Kiitz. Sp. Alg. (1849)

p. 354; Tab. Phyc. iii. (1853) t. 5. fig. 1.

Crass, fil. prim. 14*5-16 fi ; crass, ram. circ. 6-10 jjl.

Tanganyika.—Tn plankton, Lofu River (5 Oct. 1904 ; nos. 123 and 124)

Order CLADOPHORALBS.

Family CLAD0PH0RACEJE.

Genus ClLdETOMORPHA, Kiitz.

11. ChjETOMorpha Linum, Kiitz. Phyc. Germ. (1845) p, 204 ; Rabenh. FL
Europ. Alg. iii. (1868) p. 327.—Conferva Linum, O. F. Midi. Chaetomorpha

sutoria, Berk.

Crass, fil. 108-161 fi ; crass, membr. cell. 6-8 /jl.

Tanganyika.—Dredged from a few fathoms, Niamkolo Bay (3 Aug. 1904
;

no. 40), Floating on the surface, Kituta Bay (2G Aug. 1904 ; no. 79).

Genus CLADOPHORA, Kiitz.

Jladophora fracta, (Dillw.) Hass. Brit. Freshw. Alg. (1845) p. 216,

Kiitz. Sp. Alg. (1849) p. 410.—C. fracta a. fracta normalis, Rabenh.

•op. Alg. iii. (1868) p. 334.
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Forma Flotowiana, (Kiltz.) Rabenh. FL Europ. Alg. iii. (1868) p. 335.

Crass, fil. prim. 80-102 fi ; crass, ram. 65-70 fi ; crass. ramuL 25-32 /*, '

Tanganyika.—Scraped from the bottom of Dr. Cunnington's " dau n

(24 Jan. 1905 ; no. 216).

The branches of the first order were somewhat patent and subdichotomously

branched ; those of the second order (ramuli) were short, often papilliform

and unicellular, or even merely curved (subuncinate) outgrowths from the

upper extremities of the cells of branches of the first order.

13. Cladophora crispata, (Roth) Kiitz. Phyc. Gen. (1843) p. 264; Rabenh.

L c. p. 336 ; Cooke, Brit. Freshw. Alg. p. 143, t. 55. fig. 3.

Tanganyika.—Growing on grass-stems close to the shore, Kituta Bay

(23 Aug. 1904 ; no. 73).

Forma parva, parce ramosa, articulis diametro 5-12-pIo longioribus ; cytio-

dermate crasso, distincte plicato-striato.

Crass, fil. prim. 48-58 fi ; crass, ram. 23-27 fi.

Nyasa.—Dredged in three fathoms, growing on bivalve shells, Anchorage

Bay (no. 11).

Forma parva, rigida, parce ramosa, fills usque ad 2*5 cm. longis.

Cross, fil. prim. 95-104 fi ; crass, ram. 30-64 jjl.

Victoria Nyanza.—Growing on rocks just below the water-level, Bukoba

(17 Apr. 1905 ; no. 247).

14. Cladophora canaliculars, (Roth) Kiitz. Sp. Alg. (1849) p. 109

Rabenh. 1. c. p. 342.

Forma capitellata.

Forma parva, usque ad 2 cm. alta, ramosissima, ramis basi connatis

;

articulis diametro 4-8-plo longioribus, distincte capitellatis, ad genicula plus

minusve constrictis.

Crass, fil. prim. 26-34 p, ; crass, ram. 18—24 p.

Nyasa.—On rocks at water-level, Deep Bay (25 June, 1904 ; no. 26).

.

Tanganyika.—Scraped from the bottom of Dr. Cunnington's " dau }>
(24

Jan. 1905; no. 217).

15. Cladophora brachystelecha, Rabenh. Alg. Sachs, no. 654 (1862);

Fl. Europ. Ala. iii. (1868) p. 343.

Fila usque ad 4 mm. alta, densissime radiata circa culmos vetustos pelagios,

ramosissima; ramis divaricatis et intricatis ; articulis diametro 5-11-plo

longioribus.

Crass, fil. prim. 50-64 p; crass, ram. et ramul. 27-35 p.

Tanganyika.—Thickly covering floating fragments of stems collected in the

tow-nets oft' Niamkolo Island (29 July, 1904 ; no. 36).
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16. Cladophora inconspicua, sp. n.

C. pallide viridis, minuta, calce partim incrustata, in lapidibus litoris erosis

;

caespitibus 1-3 mm. alta, valde et dichotomo ramosa, ramis sursum subdicho-

tome ramulosis, ramis et ramulis plerumque crassitudine sequalibus, insertionc

ramorum laterali vel apicali ; cellulis (fil. prim., ramorum, et ramulorum)

diametro 3£-8|-plo longioribus ; cellula apicali ramorum mueronata ;
mcm-

brana firma et subcrassa.

Crass, fil. prim. 50-56 /* ; crass, ram. et ramul. 18-40 p ;
crass, ramul. ult.

12-15 p.

Tanganyika.—On stones, dredged in a few fathoms, Niamkolo.

The pebbles on which this Cladophora was growing were coated with a

deposit of lime about 4-5 mm. in thickness, the surface of which was much

eroded, and the minute tufts of the Alga occupied the numerous irregular

depressions and holes covering the exposed surface of the incrustation. The

pebbles were of a flinty nature, consisting of dark-coloured impure silica, and

the outer incrustation of lime containing the hollows was of a brownish-yellow

colour and much pitted. The actual thallus of the Cladophora is not incrusted

with lime except at the extreme basal portions. The pebbles presented much

the same appearance as those described by Chodat from the lakes of the

Jura.

Cladophora inconspicua is probably the smallest described species of the

genus. The thallus is much branched, the branching being mostly dicho-

tomons. The tufts are very dense, and the basal part of the thallus is firmly

attached to the stone by colourless rhizoids, which frequently branch and

become somewhat irregular in outline. Some of the branches of the first

order terminate in cylindrical apical cells with a mucronate apex, whereas the

apical cells of the smaller branches are generally narrower and considerably

attenuated to a blunt extremity.

Among the basal portions of the Cladophora, in the eroded cavities of the

stones, wire numerous thallijof Palmophyllum foliaceum, sp. n., and attached

to the branches of the Cladophora, especially the younger ones, were quantities

of Calothrix brevissima forma.

J

17. Cladophora sp.

C. filis di(vel 3-4)-chotoma, ramosissima, ad 6 mm. altis, ramulis

brevibus et fasciculatis, articulis diametro 3-7-plo longioribus.

Crass, fil. prim, usque ad 130 ft ; crass, ram. 24-34 p.

Tanganyika.—Growing on stones, shells, submerged roots and grasses,

.Niamkolo (1 Aug. 1904 ; no. 44). Probably the same plant but less branched,

with quantities of sand among the branches, attached to shells dredged in

about 10 fathoms, Mtondwe Bay (2 Sept. 1904 ;
no. 83).
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Order CONJUGATE.

Family ZYGNEMACEJE.

Subfam. Mesocarpe .*:.

Genus MOUGEOTIA, Ag.

A number of sterile species of this genus were observed, principally from
the langanyika region. No trace of spore-formation was observed i

of them.
rvea in any

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72). In plankt
Lofu River (5 Oct. 1904 ; nos. 123 and 124).

on >

Subfam. Z y o n e m e m.

Genus DEBARYA, Wittr.

18. Debarya africana, sp. n. (PI. 5. figs. 3-4.)
D. caespitibus laxe intricatis, cellulis vegetativis diametro 4-8-plo lon-i-

onbus, pyrenoidibus 5-8 in chromatophora unoquoque
; zygosporis ubi con uV

gatione scalanformi productis, globoso-ellipsoideis, magnis, tubo conjugation
complentibus et m gametangiis immersis, axe longiore transverse disposito •

membrana zygospore glabra
; membrana gametangiorum subcrassa :

angns saepe tortis.

Crass, cell, veget. 23-26 /, ; lat. zygosp. 50 ^ . long, zygosp. 50 ».

"famet-

Uyasa. (20
As m other species of Debarya the gametangia undergo a change subse-

quent to conjugation. In this case the cell-walls increase considerably in
thickness, and during this process a narrow pit arises in the middle of each„ ,md p] fifr 4)> ^ zygogpore

.

g anj
.

eg
the whole of a greatly swollen conjugating-tube, extending on each side to
the outer walls of the gametangia.

transverse wall

I), afi nearest to D w. w
(W. West, in Journ. Bot. xl. (1902) p. 144^) r

but is distinguished by its much longer vegetative cells, its larger, smooth
and more completely immersed zygospores, and by the thickened walls of the
gametangia.

Genus ZYGNEMA
.
AV-

Sterile species were observed from :

Tanganyika»-In swamp, Kituta (26 Aug. 1904 ; no. 80). In plankton,
Lolu River (5 Oct. 1904 ; no*. 123 ami 1241.
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Genus SPIEOGYEA, Link.

19. Spirogyra sp. ad S. longatam^ (Vauch.) Wittr. accedens.

The zygospores were not mature and the specimens were scarcely in a

condition for accurate description.

Crass, cell, veget. 34-38 fi ; long, zygosp. immatur. 72 //,, hit. 53 /x..

Nyasa.—In swamp, Karonga (2 July, 1004 ; no. 33).

20. Spirogyra porticalis, (Vauch) ClevefinNov. Act. R. Soc. ScL UpsaL

ser. 3. vi. no. 11 (18(18), p. 22 ; Petit, Sprroy. Environs Paris (1880), p. 21,

t. 5. figs. 8-12.

Var. africana, var. n.

Var. eellulis fructiferis leviter tumidis ; cellulis vegetativis et chromato-

phoris singulis ut in forma typica ; zygosporis paullo majoribus. oblongo-

ellipticis, mesosporio plicato-ruguloso.

Crass, cell, veget. 40-41 (x ; long, zygosp. 93 /£, hit. 58 jjl.

Nyasa.—Among weeds and various Algae, in swamp, Karonga

1904 ; no. 34).

(2

21. Spirogyra .equinoctialis, sp. n. (PI. 5. figs. 1-2.)

S. cellulis vegetativis diametro circiter 4-6-plo longioribus, extremitatibus

non replicatis; chromatophoris 3 (interdum 2), subcrassis, marginibus irregu-

lariter undulatis, anfractibus 1—1|, cum pyrenoidibus magnis; conjugatione

scalariformi, cellulis fructiferis inflatis et suboblongo-rectangularibus ; zygo-

sporis oblongo-ellipticis, ovoideis, vel oblongo-ovoideis, diametro circiter

1^-1^-plo longioribus ; membrana zygospora? crassa, lamina mediana dense

scrobiculata.

Crass, cell, veget, 23-25 fi ; crass, cell, fructif. ( ? ) 41*5-43 p ; long,

zygosp. 52-71 fi, hit. 41—43 ja ; crass, membr. zygosp. 4 yu,.

Nyasa.—Growing on stones, <fcc, on the shore, Domira Bay (19 June, 1904;

. 17).uo

The zygospores are mostly oblong-elliptic in form, with brown walls of

considerable thickness, the middle coat of which is densely and markedly

scrobiculate. They fill up the fructiferous cells transversely, being closely

applied to the swollen walls of the female gametangia. The chloroplasts are

most commonly three (sometimes only two) in each cell, with nodulose or

undulate margins and large pyrenoids.

It stands nearest to another tropical species, S. Schmidtii, W. & G. S. West

Alg. Koh Chang, in Bot. Tidsskr. xxiv. (1901) p. 161, t. 4. figs.\v.(Fresh

43-45), but is distinguished by its thinner vegetative filaments with shorter

cells, by the shorter and more oblong zygospores, and by the oblong form of

the inflated fructiferous cells.

i
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22. Spirogyra decimina, (Mali) Kutz. Phyc. Germ, (184")} p. 223;

Rabenh. Fl. Europ. Ah,, iii. (1868) p. 242 ; Petit, Spirog. Erw. Paris, 1880,

p. 25, t. 8. figs. 1-3.

Crass, cell, veget. 32-36 fi ; long, zygosp. 65-68 fi ; lat. zygosp. 37-39 /*..

Nyasa.—In swamp, Karonga (2 July, 1904 ; nos. 32 and 33).

Forma cellulis crassioribus ct zygosporis ssepe diametro duplo longioribus.

Crass, cell, veget. 42-54 //, ; long, zygosp. 68-124 fi ; lat. zygosp. 47-50 ft.

Nyasa.—In swamp, Karonga (29 June, 1904 ; no. 32).

Forma tropica [S. decimina, forma, W. <fc G. S. West, in Bot. Tidsskr.

(1901)

(usque 6)

cellulis fructiferis non intiatis ; chromatophoris 3, cum marginibus asperis,

an fractious 2|-4|.

Crass, cell, veget. 46-52 /a ; long, zygosp. 72-92 p ; lat. zygosp. 46-50 /x.

(23 June, 1904 ; no. 22)

(2

Precisely the same form has been observed from Koh Chang in the Gulf

of Siam.

Very near to these tropical forms of S. decimina, and most probably iden-

tical with them, is a species described by Schmidle as S. Fidlebomei {vide

Engl. Bot. Jahrb. xxxii. (1903) p. 76, t. 3. fig. 2). The thickness of the

vegetative cells is the same, there are three spirals in each case, and the size

and form of the zygospores are the same. Schmidle's plant was described

from the vicinity of Nyasa.

23. Spirogyra neglecta, (Hass.) Kutz. Sp. Alg. (1849) p. 441; Rabenh.

I. r. p. 248 ; Petit, L c. p. 26, t. 9. figs. 1-5.—Zygnema neglecta, Jlass,

Var. ternata, (Ripart) W. fy G. S. West, in Journ. Bot. xxxv. (1897)

p. 41.—S. ternata, Ripart, in Bull. Soc. Bot. Fr. xxiii. (1876) p. 162 ; Petit,

I. c. p. 20, t. 8. figs. 4-7.

Crass, cell, veget. 52-59 /* ; long, zygosp. 74-78 fi ; lat. zygosp. 52-53 fx.

Tanganyika.—In swamp, Mrumbi (27 Dec. 1904; no. 196).

24. Spirogyra nitida, (Dillw.) Link, Handb. iii. (1833) p. 262 ; Kilts.

I. c. p. 442 ; Petit, I. c. p. 2S, t. 10. figs. 6-10.

Crass, cell, veget. 80-85 /*; long, zygosp. 105-148 /x ; lat. zygosp. 55-84 p.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 33).

25. Spirogyra bellis, (Hass.) Cleve, in Nov. Act. R. Soc. Sci. Upsal. ser. 3,

vi. no. 11 (1868), p. 18 ; Petit, I. c. p. 31, t. 10. figs. 1-3.

Var. minor, var. n.

Var. cellulis angustioribus et zygospores minoribua. Crass, cell, veget.

56-58 fi ; diam. zygosp. 44-56 fi.

Tanganyika.—Tn swamp, Mrumbi (27 Dec. 1904 ; no. 196).
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Note.—Sterile of Spirogyra were observed from the following

localities :—Nyasa. In swamp, Kota (20

pools, on shore, Nkata (

Karon ira (2 J

11)04; no. 18). In

Among weeds, in

In swamo. Mbete

(28 In plankton, Lo£u River (5 Oct. 1904 ; nos. 123

and 124); this was a large species, similar to S. crassa, Kiitz.; crass, veg.

cell. 114-132 fi ; diam. zygosp. immatur. 100-104 /x.

A fact of some interest is the complete absence from the collections of any

species of Spirogyra with replicate extremities to the vegetative cells.

Familv DESMIDIACE.E.
)

SllbfiUll. S A C C O D E It M M.

Genus GONATOZYGON, Be Bary.

26. GONATOZYGO

(1904)

Iff. (1856) no. 539;

7._G. Ealfsii, Be

«)

tnganyika.— In plankton, Lofu River (

27. Gonatozygon Kinahani, (Arch.) Rabenh. FI. Europ. Alg. iii. (1868)

p. 156 ; W. $ G. S. West, I. c. p. 35, t. 2. figs. 1-3.

Nyasa.—In swamp, Kota Kota (20 June, 1904 ; no. 18).

Victoria Nyanza.—In swampy pool, near Bukoba (20 Apr. 1905; no. 618).

Genus CYLINDROCYSTIS, Menegh.

28. Cylindkocystis subpykamidata, W. $ G. S. West, in Bot. Tidsskr

xxiv. (1901) p. 162, t. 2. figs. 8-11.

Long. 26-29 fi ; lat. 16-18 //, ; hit. constrict. 15-16 fi.

Victoria Nyanza.—In swampy pool, Bukoba (20 Apr. 1905; no. 618).

Tanganyika.—Among weeds, mouth of Malagarasi ftiver (16 Jan. 1905

no. 611).

Genus NETEIUM, LiitJcem.

(Ehrenb?)

(1856) ; W. <y G. 8. West, B p. 64, t. 6. figs. 14-16.

Tanganyika

Ralfs, Brit. Beam. (1848) p. 150.

>, Kituta (23 Aug. 1904 ; no. 72)

Forma parva et angustior : long. 112-140 fi ; lat. 27-32 /*

anza (20

Tangan In swamps, Kituta (26 Aug. 1904 ; no. 80).
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Subfam . PlacodermjE.

Genus PENIUM, Breb.

30. Penium Navicula, BrS. in Mem.Soc.Sd. Nat. Cherb. iv. (1856) p. 146,
t. 2. fig. 37 ; W. West, Brit. JJesm. I (1904) 15.

Victoria Nyanza.—in swampy pool near Bukoba (20 Apr. 1905; no. 618).

31. Penium australe, Racih. in Rospraw. matem.-przy. Akad. i'miej.

Krakow.^ ser. 2, xxii. (1892) p. 367, t. 6. fig. 27 ; W. 4- G. 8. West, in

(1901)

(1897) p. 157, t. 8. fig. 16 ; in Bot. Tidsskr.

/*
a. Forma brevior

:
long. 55-57 /*; hit. 36-38 p; lat. isthm. 35-36

(PL 6. fig. 3.)
""'

'

* ~ Near the .shore, Bukoba (20 Apr. 1905 ; no. 251).
b. Forma crassior : long. 72 fi ; hit. 51 /* : hit. isthm. 48/*. (PI. 6. fig. 4.)
Victoria Nyanza.

)

Genus CLOSTERIUM, Nitzseh.

32. Closterium lagoense,

Kjdb. (1870) p. 203, t. 2. tig.

/. d. Naturh. Foren

108)

33. Closterium nematodes, Josh, in Jovrn. Linn. Soc, Bot. xxi. (1886)
p. 652, t. 22. figs. 7-9.

Var. tumidum, var. n. (PI. 6. fig. 2.)

Var. cellulis paullo tmnidis ad medium marginis ventralis, polis obtusioribus,
striis valid ioribus.

Long. 190/*; hit. 27/* ; lat. apic. 10/*.

Victoria Nyanza. -Near the shore of the lake, Bukoba (20 Apr. 1905
;

1)

Tl e apices of this variety are more obtuse than in the typical form, and
the ventral margin of the cell is distinctly tumid, giving it a stouter
appearance.

34. Closterium parvulum, Nag. Gatt einz. Air/. (1849) p. 106, t. 6 c.

figs. 9-12.
) ;

W. # G. S. West, Brit. Desm. i. (1904) p. 133, t. 15.

Small forms : lat. 11 /* ; apicibus 105 /* inter se distantibus.

(

(20

W. &
Ralfs, Brit. Desm. (1848) p. 167, t. 28. fig. 6

West, I. c. p. 134, t. 15. figs. 23-25.
Lat. 11-13/* ; apicibus 82-91 /* inter se distantibus.

Victoria Nyanza.—In pools near the shore, Bukoba (20 Apr. 1905; no. 251).
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36. Closterium: Venus, Kiitz. Pht/e. Germ.
r
est, Brit. Desm. i. (1904) p. 137, t. 15. figs. 1,

Lat, 8"5 fi ; apicibus 72 fi inter se distantibus.

(1845) p. 130 ; W. Sf G. S.

Nyasa.—In

Tanganyika.

(

(

37. Closterium Leibleinii, Kiitz. in Linncea, viii. (1833) p. 596; W. $
G. S. West, L c. p. 141, t. 1(5. figs. 9-14.

Nyasa.—Among Alga* growing on stones, Domira Bay (19 June, 1904 ;

no. 17). Among Utricularia, Domira Bay (19 June, 1904 ; no. 579).

Victoria Nyanza.—In pools near the shore, Bukoba (20 Apr. 1905
;

no. 251).

Tanganyika.—In swamp, Mbete (28 Sept. 1904 ; no. 108). In plankton,

Baraka (24 Feb. 1905 ; no. 240).

38. Closterium moniliferum, (Bonj) Ehrenb. Infus. p. 91 (1838) ; Ralfs,

Brit. Desm. (1848) p. 166, t. 2S. fig. 3 ; W. § G. S. West, I. c. p. 142,

t. 16. figs. 15, 16.

Var. galiciense, (Gutw.) nob. Closterium galiciense, Gutw. in Rospraw.

matem.-przy. A.kad. Umiej. Krakow. (1896), p. 39, t. 6. fig. 18.

Long. 248-294 fi ; lat. 44-47 /jl ; lat. apie. 11-12 p.

Victoria Nyanza.—In pools near the shore, Bukoba (20 Apr. 1905 ; no. 251).

The African plants possessed a smooth and colourless cell-wall, and agreed

perfectly in size and general proportions with Gutwinski's Galician examples.

The distinctive features from typical C. moniliferum are the thickened apices

of the cells and the reduced ventral inflation.

39. Closterium acerosum, (Schrank) Ehrenb. Infus. p. 92 (1838); Ralfs,

Brit. Desm. (1848) p. 164, t. 27. fig. 2 ; W. $ G. S. West, I.e. p. 146, t. 18.

ficrs. 2-5.

Nyasa.—Among other Alga? on the shore, Domira Bay (19 June, 1904 ;

no. 17). Among Utricularia, Domira Bay (19 June, 1904 ; no. 579.)

Tanganyika.—In swamp, Toa (10 Jan. 1905 ; no. 208.)

40. Closterium tumidum, Johnson, in Hull. Torr. Bot. (Hub, xxii. (J 895)

p. 291, t. 239. fig. 4 ; W. # G. S. West, I c. p. 156, t. 19. figs. 15-18.

Rather stout forms : long. 116-142 /x ; lat. 19-20 fx; lat, apic. circ. 5 fi.

Victoria Nyanza.— In pools near the shore, Bukoba (20 Apr. 1905; no. 251)-

41. Closterium gracile, Breb. List Desmid. p. 155 (1856) ; W. Sf G. S.

West, I. e. p. 166, t. 21. figs. 8-12.

Tanganyika.—In swamp, Mbete (28 Sept. 1904 ; no. 108).
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Var. tenue, (Lemm.) W. $ G. S. West, in Trans, Linn. Soc. ser. 2, Bot.

vi. (1D02) p. 138, t. 18. tigs. 22, 23.— ( \ limneticum, Lemm., var. tenue, Lemm.
Victoria Nyanza.—Am

no. 620)

.

ong Utricularia, near Entebbe (1 May, 1905
;

42. Clostbrium acutum, (Lyngb.) Breb. in Rolfs, Brit. Desm. (1848)

p. 177, t. 30. fig. 5, t. 34. fig. 5 a, ft, rf-/ ; TP. ty <?. 6'. W^rf, 5n*. ito/n. i.

(1904) p. 177, t. 23. figs. 9-14.

Lat. cell. 4-4*5 fi : long, zygosp. 32 fi; lat. max. zygosp. 18 ft.

Nyasa.—Among Utricularia, swampy margin of lake, Domira Bay (19

June, 1904; no. 579).

Tanganyika.—In swamp, Kituta, with zygospores (20 Aug. 1904 ; no. 80).

43. Closteiuum IIalvsti, Br&. in Rolfs, Brit. Desm. (1848) p. 17; Rolfs,

I. c. p. 174, t. 30. fig. 2 ; W. # G. S. West, I. c. p. 182, t. 24. figs. 6, 7.

Var. hybrid um, Rabenh. FI. Europ. Ahj. iii.
) G

West 13.

Forma paullo crassior : long. 302-332/*,; lat. 42-4

5

/a; lat. apic. 9-10 fi.

Victoria Nyanza. 1)

The specimens were rather broader than is usual for this frequent tropical

Closterium, and in this respect they resembled a plant described by Gutwinski

as C. Wagm {vide Kospraw. matem.-przyr. Akad. Umiej. Krakow. 181)0,

p. 40, t. 2. fig. 20). The apices were also somewhat angular. It seems pro-

bable that C. Wagm is only an extreme shortened form of

var. h/jbridum.

ifi

Genus PLEUBOT^NIUM, Nag.

44. Pleurot^enium coronatum, (Breb.) Rabenh. Fl. Europ. Aly. iii. (1868)

p. 143 ; W. $ G. S. West, I. e. p. 199, t. 27. figs. 16-18, t. 28. fig. 4.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; nos. 72 and 80).

45. Pleurot^enium subcoroni latum, ( W. B. Turn.) W. cy G. S. West,

in Trans. Linn. Soc. ser. 2, Bot. v. (1895) p. 44, t. 5. f. 33.

Var. dbtum, W. Sf G. S. West, I. c. (1896) p. 235, t. 13. figs. 2, 3.

Long. 4(50 fi ; lat. ad bas. semicell. 40 fi, ad apic. 35 (i.

Victoria Nyanza.—Among Utricularia in swampy pool near Bukoba (20
Apr. 1905; no. 618).

Borge has observed specimens from Brazil in which only one semicell

possessed the infra-apical
( Arkiv for Botanik, K. Sv. Vet.-

Akad., Bd. i. (1903), p. S2). The curious ligature-like constriction of this

variety was well marked in the examples from Victoria Nyanza, but it is

possible that it is only a variation due to inequality of growth.
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(1899) AM. 3, no. 12, p. 10.

Bih. K. Sv. Vet.-

urn clatum. W. B.

Turn.inKSv. Vet.-Akad. HantU. xxv. (1893) no. 5, p. 27, t. 2. fig. 16.

Docidium robustum, W. B. Tarn. I. c. p. 27, t. 2. fig. 8.

Var. conjunctum, (W. B. Turn.) W. Sf G. S. West, in Trans. Linn. Soe.,

ser. 2 Bot. vi. (1902) p. 144.—Docidium conjunctum, W. B. Turn. I.e.

p. 32, t. 4. fig. 6.

Long. 530-561 /*; lat. ad bas. semicell. 45-48 fx; lat. apic. 40-42 /i.

Tanganyika.—In plankton, Lofu River (5 Oct. 1904; nos. 123 and 124).

The individuals observed were slightly larger than Turner's measurements

of P. elatum var. conjunctum, but not so large as the forma duplo-major

described from Ceylon. The lateral margins of the semicells were slightly

undulate from base to apex, and each apex possessed 26-27 tuberculi. The

individuals remained attached by their apices, and filaments of 15 cells were

observed.

47. Fleurotjenium CALDENSB, Nordst., in Ofvers. K. Vet.-Akad. Fork.

(1877) no. 3, p. 17, t. 2. fig. 2.

Forma African A. (PI. 6. fig. 1.)

Forma cellulis longioribus, leviter attenuatis apices versus, tuberculis

apicalibus 18 (9-10 visis).

Long. 670 /a ; lat. ad bas. semicell. 34 ft ; lat. apic. 25 fx.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 34).

The African form differs principally from the Brazilian one in the distinct

attenuation of the apical part of the semicells.

48. Plei-rot.enhtm Ehrknbergii, (Breb.) De Bary, Conj. (1858) p. 75 ;

W. $ G. S. West, Brit. Desm. i. (1904) p. 205, t. 29. figs. 9-11.—Docidium

Ehrenbergii, Breh.

Nyasa.—In swamp, Karonga (2 July, 1904 ; nos. 33 and 34)

.

Victoria Nyanza.—In swampy pools near Bukoba (20 Apr. 1905 ; nos. 251

and 618).

Tanganyika.—In swamp, Kituta (23 Aug. 1904; no. 72. Also 26 Aug.

1904; no. 80).

49. PleitroTjENIUM Trabecula, (Ehrenb.) Nag. Gatt. einz. Alg. (1849)

p. 104, t. 6. fig. A ; W. Sf G. S. West, I.e. p. 209, t. 30. figs. 11-13.

Victoria Nyanza.—In swampy pool near Bukoba (20 Apr. 1905 ; no. 251).

50. Pleirotjsnium maximum, (lieinsch) Lund, in JVoc. Act. Beg. Soc. Sci.

Upsal. ser. 3, viii. (1871) p. 89 ; W. & G. S. West, I. c.ip. 213, t. 31. figs. 1, 2.—

Docidium maximum, Beinsch.

Long. 720 (i ; lat. ad bas. semicell. 40 p, ad apic. 28 fi.

Tanganyika.—In swamp, Kituta (23 Aug. 1904; no. 72)
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Genus EUASTKUM, Ehrenh.

West, Brit. Desm. ii. (190

Ralfs, Brit. Desm. (1848) p. 85;

(20 Apr. 1905; no. 618)

52. Euastrum ansatum, Half's, I.e. t. 14. fig. 2.

]

Victoria Nyanza.—In swampy pool near Bukoba (20 Apr. 1905 ; no. 251).

53. Euastrum rostratum, Ralfs, in Ann. Nat. Hist. xiv. (1844) p. 192;
W. Sr G. S. West, Brit. Desm. ii. (1905) p. 35, t. 37. figs. 11-13.

jong. 46^,; lat. 27 p.

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905 •

io.620).

54. Euastrum personatum, W. $ G. S. West, in Trans. Linn. Soc,
ser. 2, Bot. v. (1895) p. 52, t, 6. fig. 19.

Forma incisuris apicalibus leviter apertioribus, angulis basalibus semi-
cellularum delicatissims bidenticulatis.

Long. 48 fi; lat. 32 /m ; lat. isthm. 9/*; crass. 17 /*.

Nyasa.—In swamp, Kota Kota (20 June, 1904; no. 18).

55. Euastrum elbgans, (Breb.) Kiitz. Phyc Germ. (1845) p. 135; W. $
G. S. West, Brit. Desm. ii. (1905) p. 48, t. 38. figs. 16-21.
Forma angulis basalibus semicellularum sursum divergentihus.
Long. 31/*; lat. 20^; lat. isthm. (V5 p.

Victoria Nyanza.—Among Utricularia, near Entebbe (1

56. Euastrum binale, (Turn.) Ehrenh. in Berlin

to

(1840)
p. 208 ; W. # G. S. West, /. c. p. 51, t. 38. figs. 28, 29.

Forma HIAXS, West, in Journ. Linn. Soc, Bot. xxix. (1892) p. 140, t. 20.
fig. 14.

Nyasa.—Among Algae growing on stones, Domini Bay (19 June, 1904
;

no. 17).

Var. SUBELOBATUM, West, I. c. p. 140, t. 20. tig. 15.

Long. 21 p; lat. 16'5yu,; lat. isthm. 5 ft.

Nyasa.—In swamp, Kota Kota (20 June, 1904; no. 18).

57. Euastrum denticulatum, (Kirch,.) F. Gay, in Bull. Soc. Bot. Fr.
xxxi. (1884) p. 335.—E. binale, var. denticulatum, Kirchn. Ala. Sc/des

(1878) p. 159.

Tanganyika.—In plankton, Lofu River (5 Oct. 1904 ; nos. 123 and 124).

^S. EUASTRUM HYPOCHONDROIDES, W. ty G. S. West, in Trans. Linn. Soc.
sov. 2, Bot. v. (1895) p. 49, t, 6. fig. 8.

Victoria Nyanza.—Among Utricularia in sheltered bay near Entebbe
(1 IVIay, 1905; no. 620).
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59. Euastrum spinulosum, Delp. in Mem. Accad. Sri.
r
Jorino, ser. 2, xxx.

(1878) p. 97, t 6. figs. 17, 18.

Subsp. africanum, NonUt. in Act. Univ. Lund. xvi. (1880) p. 9, t. 1. fig. 16.

Small form : long. 56 fi ; lat. 48 fi ; kit. isthm, 12 p.

Tanganyika.—Among Algae in swamp, Mrumbi (27 Dec. 1904; no. 196).

forma duplo-minor, W. § G. S. West, in Jrans. Linn. Soc. ser. 2,

Bot. v. (1895) p. 51, t. 6. fig. 13.

Long. 44 ft ; lat. 39 /*.

Nyasa.—In swamp, Karonga (2 July, 1904 ; nos. 33 and 34).

60. Euastrum pseudopectinatum, Schmidle, in Engl. Bot. Jahrb. xxvi,

(1898) p. 46, t. 2. fig. 39.

Forma mucronibus lobi polaris reductis. (PL 7. figs. 4-5.)

Long. 44-46 yu; lat. 34-35*5 p ; lat. lob. polar. 20-21*5 p ; lat. isthm. 8 p.

Tanganyika.—In swamp, Kituta (23 Aug. 1904; no. 72).

61. Euastrum truncatiforme, sp. n. (PL 7. fig- 3.)

E. submediocre, circiter 1^-plo longius quam latius, profundissime con-

strictum, sinu angusto-lineari extremo subampliato ; seruicelluke triloba,

incisuris lateralibus subprofundis et angustis; lobis lateralibus sinuato-

bilobulatis, lobulis subquadratis rotundo-emarginatis ; lobo polari transverse

rectangulari-fusifonni, lateribus sursum convergentibus et retusis, apice

convexo ; tumore magno glabro in lobo laterali unoquoque, tumore magno
in centro lobi polaris, tumore parvo intra lobulum lateralem unumquemque;
a vertice visas oblongo-ellipticae, polis rotundatis, tumoribus magnis birds

subdistantibus • utrobique et tumore parvo polum unumquemque versus

utrobique, lobo polari subrhomboideo ; a latere visre subovatae, tumore
magno prope basin et tumore minore apicem rotundatum versus utrobique.

Long. 47 fjb ; lat. 33 fju ; lat. lob. polar. 21 //, ; lat. isthm. 8 fju ; crass. 19 /jl.

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905; no. 620).

This species bears considerable resemblance to E. sympageum, W. & G.
S. West (in Trans. Linn. Soc. ser. 2, Bot. v. (1895) p. 50, t. 6. fig. 11), a

species known only from Madagascar, but is distinguished by the relatively

smaller polar lobe, by the strongly retuse lateral lobes with broader angles

(lobules), and by the different disposition of the surface tumours, the latter

feature causing considerable differences in the vertical and lateral views.

It should also be compared with E. truncation, Joshua (vide W. & G. S.

West, /. e. vi. (1902) p. 152, t. 20. figs. 9, 10), from which it differs in the

deeply retuse lateral lobes, the convex apex of the polar lobe, and the form
of the polar lobe in vertical view. The three large tumours of E. trim-

catiforme also occur in the same relative positions on E. truncatum, but

the latter possesses two others within the angles of the polar lobe, and
LINN. JOURN. BOTANY, VOL. XXXVIII. I
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lacks the small tumours which occur within the lateral lobules of Euastrum

truncatiforme . The large scrobiculation in the centre of the semicells of

E. tmncatum is likewise absent from E. truncatiforme.

Compare also with E. pseudopectinatum, Schmidle, var. evolutum
}
Schmidle

(in Engl. Bot. Jahrb. xxxii. (1903) p. 72, t. 2. fig. 6).

Genus M1CKASTERIAS, Ag.

Ralfs, Brit. I)esm. (1848) p. 211

. (1893) no. 5, p. 89 (a. typica)

02. MlCRASTERIAS INCISA, Br&., €X

W. 13. Turn, in K. Sv. Vet.-Akad. Jfane

Euastrum incisum, Br<<b. in Menegh. Synops. Desm* (1840) p. 21 1>.

Holocystis incisa, G. C. Wall, in Aim. Mag. Nat. Hist. ser. 3, v. (1860)

p. 276, t. 13. figs. 4, 5.

Forma lobis lateralibus oblique truncatis ; spinis totis minoribus.

Long. 56 /j, ; lat. cum spin. 60 p, ; lat. isthm. 11 p.

Nyasa.—In swamp, Kota Kota (20 June, 1904: n

Tanganyika

.

(

18)

63. MlCRASTERIAS CUNNINGTONII, sp. n. (PL 7. figS. 1-2.)

M. mediocris, circiter 1^-plo longior quain latior, elliptica, profundissime

constricta, sinu angusto sed leviter aperto ; semicelluke quinqueloba?, in-

cisuris inter lobos non profundis et apertis ; lobo polari late et breviter

cuneato (late campanulato e basi subangusto), apice convexo sed late

emarginato ad medium, cum dentibus irregularibus circ. 10 ad marginem

superiorem et angulis lateralibus unidentatis; lobis lateralibus subasqualibus

(superioribus majoribus), cum incisura primaria mediana et incisuris parvis

secundis duobus, lobulis emarginato-bispinatis (raro trispinatis) quattuor
;

membrana irregulariter et subsparse denticulato-spinata. Semicellnlae a

latere visce ovato-lanceolata?, ad basin subrotundata3, lateribus subretusis,

apice rotundato et tridentato, marginibus lateralibus dense denticulato-

spinatis.

Long. 192 p ; hit. 138 p ; lat. max. lob. polar. 74-78 p ; lat. isthm. 28 p ;

crass, sine spin. 54-56 p.
*

Victoria Nyanza.—In swampy pools near the shore, Bukoba (20 Apr.

1905; no. 251).

This species can best be compared with M. apiculata, (Ehrenb.) Menegh.,

from which it is at once distinguished by the shallow incisions and the much
wider and shorter polar lobe. The spines are also shorter, and they are

much more irregular in size and disposition than those of M. apiculata,

especially towards the centre of the semicells. It is, however, the polar

lobe which is the distinctive feature of M. CunningtoniL It is very widely

campanulate from a rather narrow base, and the disposition of the spines on

its convex-emarginate apex is also peculiar.
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Miceasterias Americana, (Ehrenb.) Ralfs, B
W. Sf G. S. West, Brit. J)esm. ii. (1905)

Victoria Nyanza.

1905; no. 618)

Tanganyika

(20

Oct. 1904 ; no. 124)

Genus COSMAE1UM, Corda.

65. Cosmarium obsoletum, (Ilantzsch) Jteinsch, Sp. Gen. Alg. (1867)
p. 142, t, 22. D.I. figs. 1-4

; W. 8> G. S. Wed, L c. p. 133, t. 56. fi'es. 1-3.

Nyasa.—In pools on the shore, Nkata Bav—In pools on the shore, Nkata Bay (23 June, 1904 ; no. 22).

Victoria Nyanza.—In swampy pools near the shore, Bukoba (20 Apr. 1905-
k 251).

Tanganyika.—In swamp, Kituta (23 Aug. 1904; no. 72. Also 26 Aug.
80)

(1878)

Delp. in Mem. Accad. Scu Torino, ser. 2, r-

-C. subcirculare, W. B. Turn, in K. Sv.

(1893)

Bot. v. (1895)

Sf G. £'. West, in Trans. Linn. Sac. ser. 2,

Long. 74 jx; lat. 67 /a ; lat. isthm. 29 fi.

Nyasa.—In pools on the shore, Nkata B (23 June, 1904 ; no. 22)

W. cv G. S. West

r orma sinu non aperto.

Long. 48-5(1/^; lat. sine spin. 46-54 /x; lat. cum spin. 49-58 u ; lat.

isthm. 27-;}(V
Nyasa.—In pool

Victoria Nyanza. May
)

This species has been recorded by Schmidle from the vicinity of Lake
Nyasa (vide Engl. Bot. Jahrb. xxxii. (1903) p. 6S, t. 1. fig. 24). It is now
known to occur in Madagascar, Central Africa, Siam, and Central China.

56)

(Gutw

C. subauriculatum var. truncatum, "YV. & G. S. West, in Bot. Tidsskr. xxiv.

(1901) p. 1 72, t. 2. fig. 20, described from the island of Koh Chan*r in the Gulf
of Siam.

Nordst. in Wittr. & Nordsi. Ala. Ex
4' G. S. West, Brit. Desm. ii. (1905)

Long. 24-5 /* ; lat. 24-5 /i ; lat. isthm. 7 /x.

Nyasa.—Among Utricularia, Domira Bay

*->

(19 June, 1904; no. 579)

i2
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69. Cosmarium Phaseolus, Brtb. in Menegh. Synops. Desm. (1810) p. 220;

Ralfs, Brit. Desm. (1848) p. 106, t. 32. fig. 5. •

A form approaching var. elevatum, Nordst.

Nyasa.—Among Alga? on the shore, Domira Bay (19 June, 1904 ; no. 17).

70. Cosmarium bioculatum, Breb. in Ralfs, Brit. Desm. (1848) p. 95,

t. 15. fig. 5 ; W. $ G. S. West, Brit. Desm. ii. (1905) p. 165, t. 61. figs. 3-7.

Forms with a punctate cell-wall, some individuals approaching var. Mans,

W. & G. S. West: long. 19-21 p; lat. 16-18 /i; lat. isthm. 4-5-6 fi.

Victoria Nyanza.—Among Utrkularia, near Bukoba (20 Apr. 1905; no. 618.

71. ? Cosmarium minutissimum, Arch, in Quart. Journ. Micr. Set. xvii.

(1877) pp. 194 and 301.

Long. 11 fi ; lat. 9 p; lat. isthm. 3/x; crass. 5'5 p.

Victoria Nyanza.—Among Utrkularia, near Entebbe (1 May, 1905; no. 620).

It is with much doubt that I refer this minute Cosmarium to C. minutissimum,

Arch., a species concerning which very little is definitely known. Another

African form, from Huilla, Angola, W. Africa, has also been with uncertainty

regarded as C. minutissimum (vide W. & G. S. West, in Journ, Bot, xxxv.

(1897) p. 38). The sinus of the Nyanza specimens was not i€ a narrow

incision " as described by Archer, and the outline of the cell was exactly

similar to that exhibited by some forms of C. contractum, var. ellipsoideum.

72. Cosmarium contractum, Kirchn. Alg. Schles. (1878) p. 47; Wolle,

Desm. U.S. (1884) p. 63, t. 50. fig. 24 ; W. § G. S. West, Brit. Desm. ii.

(1905) p. 170, t. 61. figs, 23-25, 34.

Var. ellipsoideum, [Elfv.) W. fy G. S. West, in Trans. Roy. Irish Acad.

xxxii. part i. (1902) p. 40.—0. ellipsoideum, Elfv.

Victoria Nyanza.—In plankton, Bukoba (18 Apr. 1905; no. 249). In

sheltered bay near Entebbe (1 May, 1905; no. 620).

73. Cosmarium depressum, (Nag.) Lund, in Nov. Act.Iieg.Soc. Sci. Upsal.

ser. 3, viii. (1871) p. 38; W. 8? G. S. West, Brit. Desm. ii. (1905) p. 176,

t. 62. figs. 2-5. —C. Scenedesmus, Delp.

Victoria Nyanza.—In plankton, Bukoba (18 Apr. 1905 ; no. 249).

Tanganyika.—In swamp, Mbete (28 Sept. 1904 ; no. 108).

74. Cosmarium retusiforme, (Wille) Gvtw. in Bot. Centralbl. xliii. (1890)

p. 69.—C. Hammeri, Reinsch, var. retusiforme, Wille.

Forma ABSCISSUM (Schmidte), Borge, in Arkiv for Bot. K. Sv. Vet.-Akad.

i. (1903) p. 96, t. 3. fig. 19.—C. Hammeri, Reinsch, f. abscissa, Schmidle, in

Iledwigia, xxxiv. (1895) p. 302, t. 4. fig. 8.

Long. 22-31 p ; lat. 17-23//, ; lat. apic. 9'5-13'5/a ; lat. isthm, 5-6*5 p.

Victoria Nyanza.—Near Bukoba (20 Apr. 1905 ; no. 618). In sheltered

bay near Entebbe (1 May, 1905 ; no. 620).
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This form was not uncommon from the above localities, and to a certain

extent it combines the characters of C. retusum, (Perty) Habenh., and C.

[forme, (W It has the deep linear constriction of the former,

The subrectangular basal angles are

It appears to be a tropical form with a wide geographical
but the proportions of the latter.

distinctive.

distribution, and was first described from Sumatra.

75. Cosmarium HammerIj Rebwh, Sp. Gen. Alg. (1867) p. 115, t. 22 B.I.

tiers. 1-10 ; W. § G. S. West, Brit. Desm. ii. (1005) p. 181, t. 02. figs. 20,21.

Long. 30 ft ; lat. 22 ft ; hit. isthm. 6 ft ; crass. 11 ft.

Victoria Nyanza. (

76. Cosmarium granatum, Brtb. in Ralfs, Brit. JDesm. (1848) p. 96, t. 32.

fig. 6 ; W. cy G. S. West, I. c. p. 186, t. 63. figs. 1-3.

Nyasa.—In pools, Nkata Bay (23 June, 1904; no. 22). In swamp,

Karonga (2 July, 1904 ; no. 34).

77. Cosmarium galeritum, Nordst. in Vidensh Medd. Naturh. Foren.

Kjob. (1870) p. 209, t. 3. fig. 26.

Var. retusum, var. n. (PI. 7. fig. 6.)

Semicellulse lateribus paullo retusis apicem versus et apice leviter retuso.

Long. 38 fi ; lat. 34 ft ; lat. isthm. 10 ft.

Nyasa.—In the swampy lake margin, Do

Victoria Nyanza.

;i9 June, 1904; no. 579)

(1 May, 1905 ; no. 620)

The Desmid described and figured by Schmidle from

Bot, Jahrb. xxxii. (1903) p. 69, t. 1. fig. 2G) as "C. komalod

is most probably identical with this variety.

iff-

Be Not. Desm. Ttal. (1867)

W.S, Brit. Desm

Small form : long. 25 ft ; lat. 21 ft ; lat. isthm. 5 ft.

Tanganyika. (

79. Cosmarium pseudopyramidatum, Lund, in Act. R. Soc. Sci. Upsal.

ser. 3, viii. (1871) p. 41, t. 2. fig. 18.

Victoria Nyanza.—In swampy pools, Bukoba (20 Apr. 1905 ; no. 251).

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ;
no. 72.

1904 ; no. 80).

Also 26 Aug.

80. Cosmarium moniliforme, (Turp.) Ralfs, Brit. Desm. (1848) p. 107,

t. 17. fig. 6.

Victoria Nyanza.—In plankton, Bukoba (18 Apr. 1905 ; no. 249).
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81. Cosmarium globosum, Buln. in I/edwntia, ii. (1861) p. 52, t. 9. fig. 8.

Var. WolLei, W. $ G. S. West, in Trans. Linn. Soc. ser. 2, Bot. v. (1896)
C. globosum, Wolle, Desm. U.S. (1884) p. 60, t. 49.p. 252, t. 1

figs. 15-17.
-

Forma major : long. 44-49 fi ; lat. 37-39 p ; lat. isthm. 35-37 fi. (PI. 7
fig. 10.)

anza.—In swampy pools, Bukoba (20 1905 ; nos. 251

(23

and 618).

Tanganyika.—In swamp close to si

and 73. Also 26 Aug. 1904 ; no. 80).

This Cosmarium occurred in some abundance, and is characterized by the

slightness of its constriction. In outline the African specimens agreed
exactly with the figures given by Wollc, but they were of decidedly larger
dimensions.

There is one pyrenoid in each semicell, from which radiate a number of
ertically-disposed divisions of the chloroplast.

The specimens very closely resemble a Desmid described by Schmidle from

V

Dysphinctium subellipticum
(

of the isthmus.
) on each side

p. 66, t. 2. fig. 4.

Engl. Bot. Jdhrb. xxx. (1901)

Long. 27-30 ft; lat. 26-28 fi ; lat. isthm. 17-20/*; crass. 17-19 u.

Victoria Nyanza.—In

618)
(20 Apr. 1905; nos. 251

This species was fairly abundant, and seems well characterized by its

shallow constriction and by the two pyrenoids in each semicell.

83. Cosmarium Regnesi, Iteinsch, in i

t. 10. figs. 10-21.

Tanganyika.

West, in Journ. Linn. Soc, Bot. xxvii. (1899)

(1866)

)

84. Cosmarium planum, W. § G. S. West, in Trans. Linn. Soc. ser. 2, Bot.
v. (1895) p. 59, t. 8. fig. 9.

Long. 29 ^ ; lat. 18 fx ; lat. isthm. 6 /*.

Nyasa.—In shore pools, Nkata Bay (23 June, 1904 ; no. 22).

85. Cosmarium minimum, W. 8> G. S. West, I. c. p. 58, t. 8. fig. 10.

Several slightly different forms.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).
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86. Cosmarium sexangulare, Lund, in Act. R. Soc. Sci. Upsal. ser. 3,

viii. (1871) p. 35, t. 2. fig. 23.

Forma minimum, Nordst. in Bot. Noliser (1887), p. 162; in K. Sv. Vet.-Akad.

IlandL xxii. (1888) no. 8, p. 60, t. 7. fig. 26.

Long. 13*5 /x ; hit. 11*5 fju ; lat. isthm. 3 /j, ; lat. apic. 6 /a.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 34). Among Utricularia,

Domira Bay (19 June, 1904 ; no. 579).

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

87. Cosmarium abruptum, Lund. torn. at. p. 43, t. 2. fig. 22.

Var. granulatum, W. Sf G. S. West, in Trans. Linn. Soc. ser. 2, Bot. v.

(1895) p. 65, t. 7. fig. 32.

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905; no. 620).

88. Cosmarium Meneghinii, BrS. in Ralfs, Brit. Desm. (1848) p. 96,

t. 15. fig. 6.

Forma octangllare, Wille, in Ofvers. K. Vet.-Akad. Fork. (1879) no. 5,

p. 43, t. 12. fig. 35.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 33).

Victoria Nyanza.—In swampy pools. Bukoba (20 Apr. 1905 : no. 251),

89. Cosmarium angulosum, Breb. in Mem. Soc. Sci. Nat. Cherb. iv. (1856)

p. 127, t. 1. fig. 17.

Nyasa.—Among Alga? on shore, Domira Bay (19 June, 1904 ; no. 17).

In swamp, Kota Kota (20 June, 1904 ; no. 18).

Among Utricularia, near Entebbe May, 1905 ;Victoria Nyanza.

no. 620).

Var. conctnnum, (Babenh.) W. # G. S. West, in Bot. Tidsskr.xxiv. (1901)

p. 91.—Cosmarium concinnum, Reinscli.

Victoria Nyanza.—In swampy pool near Bukoba (20 Apr. 1905 ; no. 618).

Among Utricularia, near Entebbe (1 May, 1905 ; no. 620).

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72)

West, in Journ. Linn. Soc.

Europ. Alg. iii. (1868) p. 161 ; G. S.

(1899) \
6.

(19

(lMay /

$ G. S. West, in (1897) p. 119.

t. 368. fig. 6.

(19

91. Cosmarium Cunningtonii, sp. n. (PI. 7. fig. 7.)

C. parvum, circiter 1^-plo longius quam latius, profundissime constrictum,

sinu angustissimo-lineari extremo paullo ampliato ; semicellula3 pyramidatse

(vel pyramidato-subtrapeziformes), angulis basalibus truncato-rectangularibus
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(interd levissime
), lateribus subrectis vel levissime convexis,

angulis superioribus subrotundatis, apice subtruncato-convexo, infra et juxta
apicem granulis magnis binis ornate, granule* singulo ad angulis basalibus
juxta sinum, et scrobiculis conspicuis quincuncialiter ordinatis in centro
semicelluloe

;
a vertice visse elliptic*, polis levissime truncatis, intra marginem

unumquemque granulis magnis binis instruct* ; a latere visce oblongo-
ellipticse (vel elliptico-circularis), ad apicem utrinque granule- magno ornatse

;

pyrenoidibus binis.

Long. 42-44J/, ; lat. 31-5-32-5 fi ; Iat. isthm. 9 ft ; crass. 19 ft.

Victoria Nyanza.—Among Utricularia, near Entebbe
0)

May, 1905
;

This species stands nearest to C. higemma, Racib. (in Pamietnik matem.-
Umiej. Krakow, xvii. (1889) 10) which

it is distinguished by the truncate basal angles of the semicells, the smooth
sides and slightly convex apex, as well

chloroplast.

It should also be compared with C.

pulclirum, W

as by the two pyrenoids in each

w
(in K. Sv. Vet.-Akad. Handl. xxv. (1893) no. 5,

w
) p. 174, t. 21. figs. 14, 15)

92. COSMARIUM KCABRATULUM,

r. 2, Bot. v. (1895) p. 04, t. 0. :

Sf G. S. West, in Irans. Linn. Soc.

Tanganyika.—In swamp (20 Aug. 1904 ; no. 80)

(20 Apr. 1905 ; no. 251)

B
p. 128, t. 1. fig. 8; (1873)

(18

Victoria Nyanza.—In sheltered bay, near Entebbe (1 May, 1905; no. 020).

94. COSMARIUM decachondrum, Roy 8f Biss. in Journ. Bot. xxiv. (1886)
p. 190, t. 208. fig. 15.

Var. ORNATUM, var. n. (PI. 7. fig. 8.)

Var. semicellulis depressis, granulis infra sed juxta apicem majoribus et
conspicuis, cum granulum supra isthmum et granulis duob

Long. 26 ft ; lat. 20-29 ft ; lat. isthm. 9 ft ; crass. 17 ft.

us apicem versus

Victoria Nyanza.
(1

This variety differs from the type in the somewhat flattened apices, the
more conspicuous apical granules, the single granule above the isthmus,
and the two granules below the apex of the semicells. Schmidle has described
a var. striatum of this species from Zanzibar and Mozambique.

It is closely allied to varieties of C. taxichondrum
, Lund., especially to

var. suhunchdatum
, Boldt, and its form subdenticulatum, W. & G. S. West.
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95. Cosmarium Blyttii, Wille, in Vid.-Selsk. Forhandl. Christiania (1880),

no. 11, p. 25, t. 1. fig. 7.

Nyasa.—On the shore, Domira Bay (19 Juno, 1904; no. 17).

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905; no. 620).

Tanganyika.—In plankton, Lofu River (5 Oct. 1901; no. 123).

9G. Cosmarium subcostatum. Nordst. in Ofvers. K. Vet.-Akad. Fork. (1876)

no. 6, p. 37, 1. 12. fig. 13.

Long. 33 fi; lat. 29 fi; lat. isthm. 9 /*.

Tanganyika—In swamp, Toa (10 Jan. 1905; no. 208).

Forma minus, W. Sf G. S. West, in Journ. Bot. xxxiv. (189G) p. 379, t. 361.

fig. 15.

Nyasa.—Swampy lake margin, Domira Bay (19 June, 1904 ;
no. 579).

97. Cosmarium subi>rotumidum, Nordst. in Ofvers. K. Vet.-Akad. Fdrh.

9)

(1876) p. 38, t. 12. fig. 14.

Long. 24-25 ft; lat. 22-23 /jl; lat. isthm. 6-7 ft.

Nyasa.—Swampy lake margin, Domira Bay (19 June, 1904 ;
no. 5'

Victoria Nyanza.—Swampy pools, Bukoba (20 Apr. 1905; no. 251).

Tanganyika.—In swamp, kituta (26 Aug. 1904; no. 80).

Schmidle has described a species from Nyasa as C. occultum which stands

very near to C. subprotumidum.

98. Cosmarium glyptodermum, W. $ G. S. West, in Trans. Linn. Soc.

ser. 2, Bot. v. (1895) p. 69, t. 7. fig. 23.

Long. 70-80 ^ ; lat. 45-55 ft ; lat. isthm. 34 fi.

Tanganyika.—Abundant in swamp, Kituta (23 Aug. 1904 ;
no. 72 Also

26 Aug. 1904 ; no. 80).

99. Cosmarium binum, Nordst. in

no. 383, fasc. 21 (1889), p. 39 ; Be 1

cy Nordst. Alg. Exsic. (1880)

(23 June, 1904 ; no. 22)

anza

Tanganyika.

Swampy pools, Bukoba (20 Apr. 1905 1)

3)

100. Cosmarium subspeciosum, Nordst. in Ofvers. K. Vet.-Akad. Fdrh.

(1875) no. 6, p. 22, t. 6. fig. 13.

Tanganyika.—In swamp, Mbete (28 Sept. 1904 ; no. 108).

W.

(1897)

Long. C>C> /j, ; lat. 48 fi ; lat. isthm. 15 fi.

Victoria Nyanza.—Swampy pools, Bukoba (20 Apr. 1905 ;
no. 251).

The original examples of this species were described from Pungo Andongo
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in Angola, W. Africa. The Nyanza specimens were relatively a little longer,
but otherwise precisely similar.

tins species is the presence between the
granules of small rounded scrobiculations similar to those of C. margaritatum
(Lund.), Roy & Biss.

; and I should like once more to emphasize the fact that
it is the only species of its section in which the hexagons of scrobiculations
are disposed so that two opposite sides are horizontal.

(1898) p. 27, t. 1. fig. 20) has( End.gi. Bot. Jahrb.

described and figured a Cosmarium from Zanzibar, which he names "C.multi-
ordinatum, forma," but which is most probably a form of C. decoratum
W. & G. S. West.

102. Cosmarium quadrum, Lund, in Act. R. Soc. ScL Upsal ser. 3, viii

(1871)

Forma granulis paullo minoribus.

Long. 60/* ; lat. 05 /z ; lat. isthm. 22 p.
Nyasa.

This for S
3)

the granules were rather more numerous and of somewhat smaller size

(188

(Lund.) Roy Sf J>iss. i>,

C. latum, Brtb., var. margaritatum, Lund.
Long. 06/*; lat. CO jx, ; lat. isthm. 19/*.

Nyasa.—Among Alga? on stones, Domir
Tanganyika.—In plankton, Lofu River (5 Oct. 1904 ; no. 124)!

(19 June, 1904 ; no. 17)

r

104. Cosmarium lacinatum, sp. n.

C. mediocre, circiter tam longum quam latum, profundissime constrictum,
sinu angusto introrsum valdissime ampliato (lacunato), isthmo breviter
cylindrico

; semicclluke trapeziformes, angulis superioribus et inferioribus
rotundatis, apice lato recto vel levissime concavo, lateribus leviter convexis et
sursum divergentibus

; membrana granulata, granulis in seriebus obliquis
(circ. 14) ordinatis, in ambitu toto semicellularum cum granulis circiter 35,
punctulis minutis 5-6 circa granulum unumquemque

; a vertice visa? anguste
elliptica? vel oblongo-ellipticce, polls rotundatis.

Long. 77 ft ;
lat. has. semicell. 60-62 fi ; lat. apic. semicell. 80-86 //, ; lat.

isthm. 22 /* ; crass. 37 /*.

Nyasa. onga
(

This remarkable Cosmarium is at once distinguished by the form of the
semicells and the extraordinarily dilated sinus. The granulation is very
similar to that of C. margaritatum, and, as in that species, small punctulations
are present between the granules. Excluding the sinus, the outline of the
semicells very much resembles that of C. Uretum, Breb.
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One other curious feature of C. lacunatum is the narrowness of the vortical

view, which is 2 J times longer than broad.

Compare also with C. suhlatum, Nordst.

Desm. U.S. (1884)

figs. 36, 37 (fig. not good) ; W. B. Turner, in K. Sv. Vet.-Akad. Ilandl. xxv.

(1893) n. 5, p. 6(1, t. 9. fig. 41 ; W. Sf G. S. West, in Trans. Linn. Soc. scr. 2,

Bot. vi. (1902) p. 170, t. 21. fig. 4.

Nyasa.—In swamp, Kota Kota (20 June, 1904 ; no. 18). In swamp,

Karonga (2 July, 1904 ; no. 34)

.

Tanganyika.—In plankton, Lofu River (5 Oct. 1904 ; no. 123).

Var. compkessum, var. n. (PI. 7. fig. 11.)

Var. cellulis paullo latioribus quum longioribus, angulis superioribus magis

rotundatis.

Long. 30 fi ; lat. 35 /x ; lat. isthm. 8 fi ; crass. 18 p.

Tanganyika. (23

Since Wolle's somewhat crude account of C. Pseudohroomei in 1884, the

species has been found in many parts of the world and is now very well

known.

A number of varieties have also been discovered, some of which appear to

be well-marked and of constant character. The African variety most nearly

approaches & G. S. West (

Nov. 1904, p. 21, t. 1. fig. 22), in the roundness of the upper angles of its

semicells, but the general proportions and the basal angles are quite different.

106. Cosmabium creperum, W. § G. S. West, in Trans. Linn. Soc. ser. 2,

Bot. v. (1895) p. 63, t. 7. fig. 11.

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905 ;

no. 620).

This plant differs from typical C. Pseudohroomei in its open sinus and in

its fewer and relatively smaller granules. In view, however, of the recently

discovered varieties of C. Pseudohroomei, it would perhaps bo better regarded

as a variety of that species.

107. Cosmarium pseudamcesum, Wille, in Bih. K. Sv. Vet.-Ahad. Handl.

(1884)

Bot. s

C. inornatum, Joshua, in Journ. Linn.

(1886)

a. Forma paullo major : long. 59 fi ; lat. 28 fi ; lat. isthm. 23 fi.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).

h. Forma major et paullo longioribus : long. 71 yu, ; lat. 29 /j, ; lat.

isthm. 24 fi.

Tanganyika. (2(

Many of the specimens of the latter form were considerably larger than

any I have previously examined, and in some the granules were more evidently

arranged in transverse than in longitudinal series.
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Genus XANTHIDIUM, Ekrenb.

t. 19. fig. 3.

Desm. (1848)

Forma semicelhilis subsemicirculari-trapeziformibus, sinu apcrto, spinis

f
Long, sine spin. (10 /*, cum spin. 74 fi : lat. sine spin. 4(J ft, cum spin. 58 fi

;

lat. isthm. 15/*.

Nyasa.
18)

Genus ARTHRODESMUS, £7tmi6.

109. Arthrodesmus Incus, (Breb.) Jlass. Brit. FresJnv. Alg<et p. 357
(1845) ; Rolfs, Brit. Desm. (1848) p. 118, t. 20. fig. 4 a-<£.

Var. Ralfsii, Tr. # G. S. West, Alga-fi. Yorhs. (1901) p. 109.

West, in Journ. Linn. Soc., Bot. xxix. (1892) p. 168. A. Incu«

t. 20. fig. 4 e-L

Rail,

Rait

a. Forma semicellulis triangularibus, apice recto, spinis validis variabiliter

curvatis subhorizontaliter dispositis.

Long. 20 fx, ; lat. sine spin. 16* /x, cum spin. 52 fi. (PI. 6. fig. 13.)
""""-..

^ (21 APr - 1(J05 ;
no. 252).

b. Forma spinis multe brevioribus.

Long 14-5 fx ; lat. sine spin. 13 /* ; long. spin. 3"5 /*.

(

This form is almost identical with one observed in the Scottish plankton
(vide W. & G. S. West, in Trans. Roy. Soc. Edinb. xli. pt. iii. (1905) p. 501

10)

Genus STAURASTRUM, Meyen.

110. Staurastrum Dickiei, Halt's, Brit. Desm. (1848) p. 123, t. 14. fig. 23.
Victoria Nyanza—Among Utricularia, near Entebbe (1 Mav, 1905

;

no. 620).

Ralfi

Desm. (1840)

(->

(21

112. Staurastrum brevispinum, Breb. inRalfs, Brit. Desm. (1848) p. 124,
t. 34. fig. 7.

t. 13. fig. 62.

ft *

Ofvers. K. Vet.-Akad. Fork 1879, no. 5, p. 52,

Forma tetragona : long. 40-43 ,u ; lat. 32-38 fi : lat. isthm. 14-17 p.
nza In plankton with preceding species (no. 252).
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p. 225 ; Nordst. in

(Ehrenb.) Menegli. in Linncea, xiv. (1840)

. & Laqerh. Ala. Ewsic. fasc. 35 (1903)

pp. 9 (c. fig.)

Var. depressum, Roy $ Biss. in Jom (1886) p. 237,

t. 268. fig. 14.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ;
no. 72).

Utricidaria, near EntebbeVictoria Nyanza.—Among

no. 620).

114. Staurastrum turgescens, J)e

fig. 43 ; W. $ G. S. West, in Trans, j

p. 50, t. 2. fig. 32.

May, 1905 ;

JJes p. 51, t. 4.

Forma minor : long. 28 p ; lat. 25 p ;
Int. isthm. 10 p.

)

115. Staurastrum punctulatum, Breb. in Ralfs, Brit. Desm. (1848)

p. 113, t. 22. fig. 1.

Victoria Nyanza.—In swampy pools, Bukoba (20 Apr. 1905 ;
no. 251).

116. Staurastrum alternans, Breb. in Ralfs, L c. p. 132, t. 21. fig. 7.

Tanganyika.—In plankton, Kalambo (5 Nov. 1904 ; no. 154).

117 Rtattrastritm sinense. Liltkem. in Ann. ties k.-k. Naturldst. llofmus

anza Among Utricularia, near Entebbe May, 1905
;

Wien, xv. (1900) p. 124, t. 6. figs. 39, 40.

Long. 18-18-5 p ; lat. 18-23 p ; lat. isthm. 7 p.

Victoria N;

no. G20).

118. Staurastrum pilosl'M, {Nag.) Arch, in Pritch. Infus. (1861) p. 739.—

Phycastrum pilosum, Nag. Gatt. einz. Alg. 1849, p. 126, t. 8 a. fig. 4.

Yar. minimum, var. n. (PI. 6. fig. 5.)

Var. perparva, spinis ut in forma typica sed minoribus.

Long, sine spin. 22 p, cum spin. 25 p ; lat. sine spin. 20-22 p, cum spin

25 p ; lat. isthm. 6 p.
k 618).

(1848)

B (figure poor) ; W.

p. 177, t. 3. fig. 31.

Small form : long, sine spin. 26 p, cum spin. 31 p; lat. sine spin. 23 p, cum

spin. 32 p ; lat. isthm. 8 p.

(no. 618)

Except tor being slightly smaller, the specimens agreed very well with

those observed from Siam. The cells were of the same form, and the spines

were of the same size and length.
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120. Staurastrum setigerum, Cleve, Bidr. p. 490 (1863) ; Roy $ Biss. in
Ann. Scott. Nat. Hist. (1893) p. 243; ib. (1894) t. 3. fig. 9.

.gl. Bot. Jahrb. xxvi. (1898) p. 53, t. 4.
E.

fig. 8.

Long, sine acul. CO /*, cum acul. 77 fi ; lat. sine acul. 48-52 p, cum acul.
84-90 fx ; lat. isthm. 11 /*.

~
'

"" Tn tne plankton, Bukoba (21 Apr. 1905 ; no. 252).
This Desmid was not uncommon in the plankton of Victoria Nyanza, but

the specimens observed were decidedly larger than those collected by Stuhlmann
in 1872 and subsequently described by Schmidle (1898). The var. Nyanscs
appears to differ from the type in the deeper constriction and in the fewer
number of the more delicate aculei. Even in European specimens, however,
the number of these delicate aculei is verv variable.

121. Staurastrum quadrangulare, Breb. in Ralfs, Brit. J)esm. (1848)
p. 128, t. 34. fig. 11, t. 22. fig. 7.

Var. attenuatum, Nordst. in Vidensk. Medd. Naturlu Foren. Kjob (1870)
p. 229, t. 4. fig. 44.

Forma angulis semicellularum compressis, cum spinis duobus supra et spinis
singulis vel binis infra; a vertice visis pentagonis, lateribus retusis, angulis
bi- vel trispinatis. (PI. 6. fig. 6.)

*

Long. 25 fi ; lat. sine spin. 21-24 ft, cum spin. 24-27 p ; lat. isthm. 9 fi,

Tanganyika.—In swamp, Mbete (28 Sept. 1904 ; no. 108).
Lagerheim has recorded a pentagonal form of this variety from Abyssinia

{vide Nuova Notarisia, 1893, p. 164). The form observed from Tanganyika
might equally well be regarded as a small pentagonal form of S. angulare,
W. B. Turn, (in K. Sv. Vet.-Akad. Handl. xxv. (1893) no. 5, p. 130, t. 14.'

fig. 17), a species which appears scarcely to be distinct from S. quadrangulare.

V

122. Staurastrum monticulosum, BrS. in Menegh Synops. Desm (1840)
. 226 ; Rolfs, Brit. Desm. (1848) p. 130, t, 34. fig. 9.

Var. bidens, var. n. (PI. 6
Semicellulaa a fronte visae

(
bispinatis) binis supra angulum unumquemque

; a vertice visse quadrata3,
lateribus levissime retusis, angulis bidenticulatis.

Long, sine dentic. 27 fi, cum dentic. 32 fi ; lat. sine dentic. 22-26 /x, cum
dentic. 26-32 fi ; lat. isthm. 10 //,.

Victoria Nyanza.

This variety differs from
(20 Apr. 1905 ; no. 251)

absence of the six inferior accessory spinate warts. It closely approaches a
Desmid described by Raciborski as S. Libeltii (in Pamietnik matem.-przy.
Akad. Umiej. Krakow, xvii. (1889) p. 100, t. 7. fig. 12).
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123. Staurastrum Denticulatum, {Nag.) Arch, in Pritch, Lifts. (1801)

p. 7158 ; W. S( G. S. West, in Trans. Roy. Irish Acad, xxxiii. sect. B (1906),

p. 103, t. 11. fig. 11.—Phycastrum denticulatum, Nluj.

Victoria Nyanza, (20

124. Staurastrum Cunningtonii, sp. n. (PL 6. fig. 7.)

S. parvum, circiter tam. Iongum quam latum (cum proeessibus), modice

constrictum ; semicellula3 campanulatse, parte inferiore glabra, angulis superi-

oribus in processus breves denticulatos horizontaliter dispositos productis,

apicibus processuum tridenticulatis, apice convexo et verrucoso ; a vertice visa?

triangulares, lateribus rectis (vel levissime convexis), angulis in processus

breves denticulatos productis, cum dente conico ad basin processuum utrobique

et verrucis bidenticulatis intra marginem lateralem unumquemque, in centro

punctate.

Long. 30 /x ; lat. cum proc. 24-30 /x ; lat. isthm. 8 //,.

Tanganyika.—In swamp, Mbete (28 Sept. 1904 ; no. 108).

This species should be compared with S. margaritaceum, (Ehrenb.)

Menegh., from which it is distinguished by the more delicate processes, the

verrucose apex of the semicell, and the form o£ the vertical view. The

triangular vertical view possesses a conical tooth at each side of the base of

each process and a pair of bidenticulate warts within each lateral margin.

125. Staurastrum subgbmmulatum, W. § G. S. West, in Trans. Linn.

Soc. sen 2, Bot. v. (1895) p. 76, t. 8- fig. 34.

Victoria Nyanza.—Among Utrkularia, near Entebbe (1 May, 1905
;

no. 620).

126. Staurastrum mutabile, W. B. Turn, in K. Sv. Vet.-Akad. Ilandl.

xxv. (1893) no. 5, p. 129, t. 16. fig. 42.

Long. 35 fjb ; lat. 36 /x.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).

127. Staurastrum polymorphum, Breb., in Ralfs, Brit. Desni. (1848)

p. 135, t. 22. fig. 9, t. 34. fig. 6.

Victoria Nyanza.—Swampy pool near Bukoba (20 Apr. 1905 ; no. 618).

128. Staurastrum pseudotetracerub

Trans. Linn. Soc. ser. 2, Bot. v. (1895)

(Nordst.) W. 4
. 79,

West

K.

p. 37, t. 4. fig. 9.

Victoria Nyanza.

a, JDelp.y var.

(1.888) no. 8,

(20

129. Staurastrum tetracerum, Rolfs, in Ann. Nat. Hist. iv. (1845)

p. 150 ; Brit. Desnu (1848) p. 137, t. 23. fig. 7 (figures not good).

Tanganyika.—In swamp, Kituta (23 Aug. 1904; no. 72). In swamp
Mbete (28 Sept, 1904 : no. 108).
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Forma processibus minus divergentibus.

Long, sine proc. 8 ^, cum proc. 16 p ; lat. sine proc. 6 p, cum proc. 29 n ;

lat. isthm. 2*5 fi.

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905;

no. 620).

130, Staurastrum gracillimum, W. § G. S. West, in Trans. Linn. Soc.

ser. 2, Bot. v. (1895) p. 75, t. 8, fig. 1.

Forma 3-radiata.

Victoria Nyanza.—Among Utricularia, in sheltered bay near Entebbe

(1 May, 1905 ; no. 620).

131. Staurastrum gracile, Ralfs, in Ann. Nat. Hist. xv. (1845) p. 155

;

Brit. Desm. (1848) p. 136, t. 22. fig. 12.

Var. subornatum, Sckmidle, in Engl. Bot. Jahrh. xxvi. (1898) p. 51,

t. 4. fig. 1.

Victoria Nyanza.—In plankton, Bukoba (18 Apr. 1905 ; no. 249).

Var. protractum, var. n. (PL 6. fig. 11.)

Var. apice semicellulse protracto leviter retuso et glabro.

Long. 29 ft ; lat. sine proc. circ. 16 /lc, cum proc. 58-62 fi ; lat. isthm. 7 fx.

Nyasa.—In plankton, Anchorage Bay (13 June, 1904 ; no. 9).

Var. Nyans^e, var. n. (PL 6. fig. 10.)

Var. corpore semicellularum angustiore,ad basin inflato-bulboso, processibus

incurvatis delicate noduloso-denticulatis.

Long. 26 fM ; lat. sine proc. circ. 12 p9
cum proc. 48 /j, ; lat. isthm. 4'5 fi.

Victoria Nyanza.—In plankton, Bukoba (18 Apr. 1905 ; no. 249).

This variety is very near to S. gracile var. elegantidum, W. & G. S. West

(in Trans. Linn. Soc. ser. 2, Bot. vi. (1902) p. 191, t, 22. fig. 20), but differs

in the narrow and bulbous base of the semicells, and in the more incurved

and more coarsely denticulate processes.

132. Staurastrum longiradiatum, IT. cy G. S. West, in Ivans. Linn.

Soc. ser. 2, Bot. v. (1896) p. 267, t. 17. fig. 23.

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905
;

n. 620).

133. Staurastrum Submanfeldtii, W. § G. S. West, in Trans. Linn.

Soc. ser. 2, Bot. vi. (1906) p. 188, t. 22. fig. 16.

Victoria Nyanza.— With the preceding species (

(

emarginatis perreductis ornatis).

Long. 38 fM ; lat. cum proc. 52-60 /z ; lat. bas. semicell. 13'5 /j, ; lat.

isthm. 8' 5 ft.

Nyasa.—In swamp, Karonga (2 Aug. 1904 ; no. 34).
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134. Staurastrum ANATINUM, Cooke $ Wills, in Journ. Qaek. Micr. Club

(1881), t. 15. figs. 12, 13 ; W. Sf G. S. West, in Trans. Roy. Irish Acad.

xxxii. sect. B (1902), p. 54, t. 1. figs. 24, 25.

Var. subglabrum, var. n. (PI. 6. fig. 8.)

Var. corpore semicellularum verrucis emarginatis psene destituto
;

pro-

cessibus ut in forma typica.

Long, sine proc. 42 ft; lat. sine proc. 24-27 p ; cum proc. 84-96 ft ; lat.

isthm. 11*5 fi.

Victoria Nyanza.—In plankton, Bukoba (21 Apr. 1905 ; no. 252).

Only a few of the emarginate warts are present on the semicells of this

variety, but the processes are quite characteristic of the species.

135. Staurastrum leptocladum, Xonlst. in Vidensk: Medd. Naturh.

Foren. Kjob. 1869, p. 228, t. 4. fig. 57.

Forma africanum, nob. (PI. 6. fig. 12.)

Forma paullo major, processibus subrectis et horizontaliter dispositis

(parallelis), ad basin semicellulse cum denticulis singulis vel binis ; apicibus

semicellularum convexis et glabris ; semicellulis a vertice visis corpore lato

elliptico-rotundato.

Loiw. 42-43 (i ; lat. sine proc. circ. 11-21 fi, cum proc. 146-152 p ; lat.

isthm. 6-7 u, ; cras.s. 14 /*.

Nyasa. In the plankton, near Mtangula (22 June, 1904 ; no. 20)

(24 Plankton, Deep

Bay (24 June, 1904; no. 25). Plankton, off Karonga (1 July, 1904;

no. 30).

Victoria Nyanza.—In plankton, Bukoba (21 Apr. 1905; no. 252).

This large form with horizontally-directed processes was frequent in the

plankton of Nyasa and Victoria Nyanza. Schmidle mentions a form which

is possibly identical with it as occurring in Stuhlmann's collections from

Victoria Nyanza.

A few smaller specimens of S. leptocladum were observed from Victoria

Nyanza in which the processes were shorter, and the two spines at the

extremity of each process disposed in a horizontal plane, the bifurcation only

being apparent in the vertical view.

136. Staurastrum limneticum, Schmidle, in Engl. Bot. Jahrb. xxvi.

(1898)

Long, sine proc. 46-51 p ; lat. sine proc. circ. 28-36 ft, cum proc. 100

130 fi ; lat. isthm. 14 p. 3 10, 20.)

Victoria Nyanza.—Abundant in the plankton, Bukoba (18 Apr. 1905
;

i. 249, and 21 Apr. 1905 ; no. 252).

LINN. JOURN.—BOTANY, VOL. XXXVIII. &
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This species was in great abundance in the plankton of Victoria Nyanza,

the locality from which Schmidle originally described it. The semicells

possessed either five or six processes, which exhibited considerable variation

in the denticulation. The denticulation of the under surfaces of the processes

was commonly much more pronounced than that of the upper surfaces, but

in some few cases the denticulation was almost equal all round the processes.

Each process was terminated by three or four short spines.

Var. aculeatum, Lemm. in Abh. Nat. Ver. Brem. xvi. (1899) p. 344, t. 1.

figs. 10, 11.

Long, sine proc. 36-38 /x; la t. sine proc. circ. 23-25 p, cum proe. 103-

128 /jb ; lat. isthm. 9 fi.

Victoria Nyanza.—Abundant with the type (nos. 249 and 252),

This variety was quite as abundant as the more typical form, and the semi-

cells similarly possessed either five or six processes, it appears to differ from

S. limneticum in two principal features:—the body of the semicell is relatively

much smaller, and the processes are aculeate.

Lemmermann's specimens were from the plankton of Lake Wakatipu
7
New

Zealand, and the African examples differed from his in the fewer and more

irregularly disposed aculei, which were strongly reminiscent of those on the

processes of S. aspinosiim, Wolle, and S. acantliastrum, W. & Gr. S. West.

Some individuals were noticed which possessed a few sharp aculei on the apex

of the semicells near the bases of the processes.

137. Staurastrum tohopekaligense, Wolle, Freshw. Alg. U.S. (1887)

p. 45, t. 59. figs. 4, 5,—S. nonanum, W. B. Turn, in K. Sv. Vei.-Akad. HandL
xxv. (1893) no. 5, p. 119, t. 15. fig. 14.

a. Forma triangularis : long, sine proc. 51 //,, cum proc, 86-91 jjl; lat. sine

proc. 35-36 fi, cum proc. 90-96 fi ; lat. isthm. 16'5 /x.

h. Forma quadrangularis : long, sine proc. 49 //,, cum proc. 84 p ; lat. sine

proc. 33-34 /4, cum proc. 76-78 fju ; lat. isthm. 16 }i.

Victoria Nyanza.—Plankton, Bukoba (18 Apr. 1905 ; no. 249, and 21

Apr. 1905 ; no. 252).

Triangular and quadrangular forms of this species were equally abundant

in the plankton of Victoria Nyanza. They were typical as regards pro-

portions and length of processes, and the latter possessed two or three

divergent spines at their apices. These are the first specimens of the type

form which have been recorded with more than two spines on the processes,

although three spines are generally found on the described varieties of this

species.

Schmidle has recorded the var. quadrangulare, W. & G. S. West, from

Victoria Nyanza, but no specimen I examined possessed the proportions of

that variety.
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Genus SPH.EROZOSMA, Corda.

138. Sphjsrozosma excavatujt, Rolfs, in Ann. Nat. Hist. xvi. (1815)
p. 15 ; Brit. Desm. (1848) p. 07, t. 6. fur. 2.

Nyasa Plankton, Anchorage Bay (11 June, 1904 ; no. 5).

Genus HYALOTHECA, Ehrenb.

139. Hyalotheca

Rolfs, Brit. De
{Dillw.) Ehrenb Bericht B

Dillw. (1819)

p. 53, t. 1. fig. 2.—G
(1840),

mucosa,

Tanganyika.—Plankton, Mbete (28 Sept. 1904
;

Lofu River (5 Oct. 1904 ; nos. 123 and 124), very abundant.

105). Plankt

Order PROTOOOCCOIDE2E.

Family VOLVOCACE^J.

Genus PANDORINA, Bory.

140. Pandorina MORUM, (O. F. Mull.) Bory ; Rabenh. FI. Europ. Alg. iii.

(1868) p. 99 ; Cooke, Brit. Freshw. Alg. t. 27. fig. 2.

Nyasa.—Swampy lake margin, Domira Bay (19 June, 1904 ; no. 579).
Victoria Nyanza.—Swampy pools, Bukoba (20 Apr. 1905 ; no. 251).

Family CHARACIEJE.

Genus CHARACIUM, A. Br.

141. Characium longipes, Rabenh. Alg. Sachs, no. 171 (1852) ; FL Europ.
Alg. iii. (1868) p. 85.

Long. cell. 28'5-31 p; lat. cell. 6 7 /t ; long. stip. 12-5-18
t
a.

Victoria Nyanza.—Swampy pools, Bukoba (20 Apr. 1905 ; no. 251).

142. Characium Pringsheimii, A.Br. Alg. Unicell. p. 106 (1855); Rabenh.
I. c. p. 86.

Long. cell, cum stip. brev. 34 fi ; lat. cell. 11 fi.

Among Utricularia, near Entebbe (1 May, 1905
;

anza

620)

Family PLEUR0C0CCACEJE.

Genus TROCHISCIA, Kutz.

143. Trochiscia aciculifera, (Lagerh.) Hansg. in Iledgwigia,

(1888), p. 129.—Acanthococcus aciculiferus, Lagerh.

Diam. cell, sine spin. 14 /x ; long. spin. 2'5 fi,

Nyasa.— In swamp, Karonga (2 July, 1904 ; no. 34).

K2

xxvu.
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Family HYDRODICTYACEJE.

Subfam. Pediastre^e.

Genus PEDIASTKUM, Meyen.

144. Pediastrum Tetras, (Ehrenb.) Ralfs, in Ann. Nat. Hist. xiv. (1844)

p. 469, t. 12. fig. 4.—Micrasterias Tetras, Ehrmb.

Dispositio cellularum 4, 1 + 7, et 5 + 11.

Nyasa.—On shore, Domira Bay (19 June, 1904 ; no. 17). In swamp,

Kota Kota (20 June, 1904 ; no. 18). Swampy lake margin, Domira Bay

(no. 579).

Victoria Nyanza,

no. 620).

Tanganyika

.

Among Utricutaria, near Entebbe May, 1905 ;

(

Mbete

(29 no. 108).

(24 Feb. 1905 ; no. 240)

. 79). In swamp,

(5 Oct, 1904 ; no. 123).

From Nyasa (no. 17) a coonohinm was observed consisting of only three

(PI. 5. fig. 6)

Euast

four-celled coenobia of Pediastrum.

Var. LONGICORNE, Racib.

(cum cornibus) (PI. 5

Nyasa. (13

) Menegli. Synops. D
(1840) p. 210 ; Ralfs, Brit. Desm. (1848)

Nyasa. (24 In swamp, Kota

(20 June, 1894 ; no. 18)

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905 ;

620)

Tanganyika.—In swamp, Mbete (28 108). Plankton,

near Sumbu (13 Oct, 1904; no. 138). Plankton, near Kala (19 Nov.

1904 ; no. 170).

Var. rugulosum, var, n. (PL 5. fig. 22.)

Var. cellulis irregulariter cristatis, cristis valde irregularibus sinuatis et

anastomosis.

Diam. coenob. 150-192 fi ; diam. cell. 22-29 fi.

Victoria Nyanza.—Plankton, near Bukoba (21 Apr. 1905 ; no. 252).

146. Pediastrum integrum, Nag. Gatt. einz. Alg. (1849) p. 96, t. 5 b. fig. 4.

Diam. coenob. 28-67 fi.

Tanganyika.—Plankton, near Mbete (28 Sept. 1904 ; no. 109). Plankton,

near Kala (19 Nov. 1904 ;
no. 170).
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* *

ofi K. Vet.-Akad.

i. (1845) p. 1

ob. Algenf. (1829) p. 772 ; Lagt

no. 2, p. 56.—P. pertusum, Ki

Ralfi De

(1848)

Nyasa.—Swampy Like margin, Domini Bay (19 June, 1904 ; no. 579).

Tanganyika . (

Forma cellulis centralibus ut in forma rectangulari, cellulis periphericis

cum processibus divaricatis valde attenuatis ; membrana cellularum granulata.

Diam. coenob. 160-235 /j, ; diam. cell. 29-33 ft.

Victoria Nyanza. (20

(

This form resembles forma cohcerens, Bohlin, and forma rectangulare, Bohlin

(1897)

in the form of the central cells, but differs in its peripheral cells.

Victoria anza Plankton, near Bukoba

jar Entebbe (1 May, 190

')

Apr. 252)

Tanganyika. 108)

Var. reticulatum, Lagerh. in Ofvers. K. Vet.-Akad. Forh. (1882) no. 2,

p. 56, t. 2. fig. 1.

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905 ;

n. 620).

Tanganyika.— In swamp, Mbete (no. 108).

148. Pediastrum simplex, Meyen, l.c.\ Menegh. in Linnaa, xiv. (1840)

p. 212 ; Rabenh. FI. Europ. Alg. iii. (1868) p. 71 ; Wildeman, in Bull, de

VHerb

(190

p. 412, t. 9 ; Chodat, Algues Vertes de la Suisse

of. Reinsch, Algenfl. Frank. (1867) p. 88,

t. 7. fig. 4 a, b. P. simplex a. compactum, Chodat, I. c.

Peripheral cells produced outwardly into a long attenuated process, outer

margins of cells concave ; central cells polygonal, either without intercellular

spaces, or with minute spaces between some or all of the cells. Processes

radiatin<>-, crenerally rather delicate but sometimes stout, apices minutely

truncate or nearly emarginate ; cell-walls commonly punctate and sometimes

granulate.

Diam. coenob. 44-92 fx ; diam. cell. 9-16 fi.

Nyasa.—Plankton, Anchorage Bay (13 and 14 June, 1904 ; nos. 9 and 10).

Tanganyika.—In plankton, near Chamkaluki (15 Nov. 1904 ; no. 160)

and near Baraka (24 Feb. 1905 ;
no. 240).

Forma Sturmii.—P. Sturmii, Reinsch, I. c. p. 90, t. 7. fig. I. P. Sturmii,

var. radians, Lemm. Forschungsb. Biol. Stat. Plon, vii. (1899) p. 20.

Outer margins of peripheral cells convex ; central cells generally without

intercellular spaces, but sometimes with small ones.

Diam. coenob. 20-82 p ; diam. cell. 8-17 fi.
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Nyasa.—Plankton, Anchorage Bay (13 Apr. 1904 ; no. 9).

Victoria Nyanza—Near Bnkoba (17 Apr. 1905 ; no. 248). Tn sheltered

bay, near Entebbe (1 May, 1905 ; no. 620).

Var. CLATHKATUM. (Scltrdl.) Lemm. Forschungsb. Biol.

t. 3. fig. li).

(1890) p. 20 ; Schmidle, in Engl Bot. Jakrb. xxxii. (1903)

P. enoplon, W. § G. S. West, in Trans. Linn. Soc. ser. 2,

W
(181)5)

peripheral cells typically concave. Processes long and moderately robust.

Diam. coenob. 100-180 /jl
;

. 3. fie. 10.)

{
( 2 &

Nyasa.—Plankton, off Valiambwera Point (24 June, 1904; no. 24) and off

a
.nza (

forma RADIANS.— P. simplex, var. radians, Lemm. 1897; Forschungsber.

Biol. Stat, Plan, vii. (1899) p. 19, t. 2. figs. 24, 25. P. simplex, /3. annulatum,

Chodat, 1902.

Coenobium consisting of a ring of peripheral cells, the outer margins of

which are concave; no central cells.

Diam. coenob. 46-75 p. An abnormal coenobium is figured on PL 5. tig. 21.

[ ; nos. 5 and 9).

(i

24)

(1
-

forma microporum.—P. clathratum, var. microporum, Lemm. /. c.

p. 20, t. 2. figs. 29-31. P. clathratum, var. Baileyanum, Lemm. I. c. t. 2.

figs. 26-28.

Peripheral cells of coenobium as in typical var. clathratum; but central cells

stouter with smaller intercellular spaces.

Diam. coenob. usque ad 182 /i.

Victoria Nyanza.—Plankton, near Bukoba (21 Apr. 1905 ; no. 252).

P. Schroteri, Lemm. L c. p. 20, t. 2. fig. 33,c*

/<

i
t. 3. fig. 18.

et var. microporum, Lemm. t. 2. figs. 34, 35.

(Ehrenb.) Schmidle, in Engl. Bot. Jalirb. xxxii. (1903)

Central and peripheral cells ovoid and stout, margins generally convex
(rarely slightly concave).

Diam. coenob. usque ad 240 /i.

Nyasa. (13

30)

(24

Nyanza (21 Apr. 1905 ; no. 252)

P. simplex occurred in great abundance in some of the plankton-material
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and many diverse forms were observed. Extreme forms scarcely appear to

belong to the same species, but a careful comparison of all the forms gives

almost a complete gradation from one extreme to the other. Most of these

forms have at different times been described under various specific names
;

but after examining the African plankton-forms it is impossible to recognize

more than one species, and for the specific name I have retained Meyen's old

name Pediastrum simplex. This name is a very appropriate one, as there is

no other species of the genus with a simple radiating process from each

peripheral celL

In any of the forms the cell-wall may be smooth, punctate, or granulate,

and the processes may be obtuse, truncate, or minutely emarginate.

In one most interesting form the coenobium was not plane, the cells being

disposed in the manner of a somewhat simplified Ccelastrum. Some of these

cells possessed only one process and others two, and one of them appeared to

be a resting akinete (PL 5. fig. 20). This form was from Victoria Nyanza

(no, 620) : diam. coenob. 40-46 /jl ; diam. cell, 10-17 p,. It should be

compared with Ccelastrum cornutum, Lemaire (in Journ. de Bot. fevr.

(1894) pp. 82, 83 cum fig*)? and also with Pediastrum Kawraiskyi, Schmidle

(Algen Hochseen Kaukasus, 1897, p. 5 ; Lemm. in Ber. Deutsch. Bot. Ges.

xix. (1901) t 4. fig. 5).

Family PROTOCOCCACEJE (or AUT0SP0RACEJE)

Subfam. CcelastrejE.

Genus CCELASTRUM, Nag.

149. Ccelastrum microporum, Nag. ex A. Br. Alg. Unicell. (1855) p. 70 ;

Rabenh. Fl. Europ. Alg. iii. 1868, p. 80.

Diam. coenob. 38-90 p ; diam. cell. 11*5-27 p.

Nyasa,—Plankton, Anchorage Bay (13 June, 1904 ; no. 9).

Victoria Nyanza.—Plankton, near Bukoba (21 Apr. 1905 ; no. 252).

150. Ccelastrum sphzERIcoi, Nag. Gatt. einz. Alg. (1849) p. 97, t. 5 c.

fig. 1 a-d.

Nyasa.—Plankton, Anchorage Bay (13 June, 1904 ; no. 9).

lake margin, Domini Bay (19 June, 1904 ; no. 579). In swamp, Kota Kota

(20 June, 1904 ; no. 18).

Victoria Nyanza.—Among Utriadaria, near Entebbe (1 May, 1905; no. 020).

Swamp

151. Ccelastrum cambricum, Arch, in Micr. Journ. (1868) p. 65 ; Cooke,

Brit. Freshw. Alg. (1882) p. 46 ; Lemaire, in Journ. de Bot. no. 4,

fevr. (1894) pp. 79, 80 (cum fig.).—C. cambricum, var. quinqueradiatum,

Lemaire, 1894. C. pulehrum, Schmidle, in Ber. Deutsch. Bot. Ges. x. (1892)

p. 206. t. 11. fig. 1 ; in Ber. d. Nat. Ges. Freiburg, vii. (1893) p. 12, t. 2.

fig. 10 ; Bohlin, in Bih. K. Sv. Vei.-Akad. Handl. xxii. (1897) no. 7, p. 35,
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Nyasa.—Plankton, Anchorage Bay (14 Juno, 1904; no. 10).

Tanganyika.—In

Victoria Nyanza.

108)

( Aug. 1904
5

no. 80). In swamp,

20)

This species was abundant in some of the collections, and the cells showed

great variation in the form of the external margin. It is a very characteristic

plant and should not be confused with any other species of the genus.

Lemaire's " var. quinqueradiatum" is one of its commonest forms.

Var. INTERMEDIUM, {Bohlin) nob.—(J. pulchrum, Schmidle, var. intermedium.

10)

Bohlin9 hi Bih. K. Sv. Vet.-Akad. JIandl. xxii, (1897) no. 7, p. 35, t. 2.

tigs. 16, 17. C. cruciatum, Schmidle, in Bot. CentralbL lxxxi. (1900) no. 13,

Diam. ccenob. usque ad 108 p : diam. cell. 13— 1 1 > fi.

Nyasa.—Plankton, Anchorage Bay (14 June, 1904 ; no.

The cells of this variety, as in the case of the type, possess from four to

six short radiating processes. The variety only differs in the bluntness of the

outstanding projections, which are rounded and not truncate.

Var. NASUTUM, (Schmidle) nob.—C. pulchrum, var. nasutum, Schmidle, in

Engl. Bot. Jahrb. xxvi. (1898) p. 6 ; xxxii. (1903) p. 85, t, 3. fig. 7.

long. process, marginDiam. ccenob. 40-114 fi ; diam. cell. 8-27 p;
4*5-6-5 ix.

Victoria Nyanza.—Plankton, near Bukoba (18 Apr. 1905 ; no. 249).

This well-marked variety occurred abundantly, and a large number of auto-

colonies were observed in process of formation in the mother-cells. The

principal feature of the variety could be recognized when the auto-colonies

were only 18 \x in diameter. The marginal processes were sometimes truncate

and sometimes broadly rounded. It was originally described from the

plankton of Victoria Nyanza by Schmidle in 1898.

152. CiELASTRTM COMPOKITUM, Sp. 11. (PI. 5. tigS. 8-9.)

C. coenobiis cubicis e subfamiliis 8 formatis vel sphsericis e subfanriliis

pluribus formatis ; subfamilia unaquaque tetraedrica cum angulis abrupte

truncatis vel depresso-pyramidatis, e cellulis parvis 4 tetraedrica dispositis

compositis, et cum lacuna minuta inter cellulas ; lacunis magnis inter sub-

familias, iis coenobiorum cubicorum irregulariter rotundo-rectangularibus,

iis coenobiorum sphporicorum subtriangularibus. Membrana cellularum firnia

glabra et non incrassnta.

Diam. coenob. 36-82 fi ; diam. cell. 6-10 //,.

Victoria Nyanza.—Plankton, near Bukoba (21 Apr. 1905; no. 252),

Among Utricidaria, near Entebbe (1 May, 1905 ; no. 620).

This interesting Coelastritm differs from all otlorner species of the genus in

having a tetrahedral group of four cells in place of what would normally be

a single cell. The interstices between the groups are very large, and there is
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s

Hariotina reticulata,

also a small intercellular space between the four cells of each group. The

abruptly truncate external angles of the cells are also peculiar.

I have not seen any stage in the formation of auto-colonies in this species
;

uch a condition should be of great interest.

153. CCELASTRUM UETICULATUM, (J)ung.) SeilH.

Dang, in Le Botauiste, i. ( 1 881*) p. 162 ; Chodat, Alg. Vert. Suisse, i. (1902)

p. 233. C. subpulchrum, Lagerh. in La Nuova Xotarisia (1893), p. 158 ;

Bohlvn, in Bih. K. Sv. Vet.-Akad. Handl. xxiii. (1897) no. 7, p. 37, t. 2. figs. 28-

32. C. distans, W. B. Turn, in K. Sv. Vet.-Akad. Handl xxv. (1893) no. 5,

p. 161, t. 21. fig. 18.

Diam. co?nob. usque ad 132 /x.

Nyasa—In shore pools, Nkata Bay (23 June, 1904 ;
no. 22). Plankton,

off Vahambwera Point (24 -Tunc, 1904 ; no. 24) and in Deep Bay (24 June,

1904 ; no. 25). In swamp. Karonga (2 July. 1904 ; no. 33).

Victoria Nyanza.—Plankton, near Bukoba (21 Apr. 1905 ;
no. 252).

Among Ctrmdaria, near Entebbe (1 May, 1905 ; no. 620).

Some of the specimens reached a large size, and the reticulate colonies were

a conspicuous feature of the plankton.

Genus SOEASTRUM, Kiitz.

154. Sobastrum Hathoris, {Colin) Schmidle, in Engl. But. Jdhrb. xxvii.

(1899) p. 230 ; xxxii. (1903) p. 85.—Selenosphserium Hathoris, Colin,

4 Desm. BongoensesJ Festsclir. zur Feier des handertjdhr. Bestehens der Naturf.

Ges. in Ealle-a-S. (1879) p. 13, t. 11. figs. 16, 17.

Nyasa.—In swamp, Kota Kota (20 June, 1904 ; no. 18).

Victoria Nyanza.—Plankton, near Bukoba (18 Apr. 1905 ; no. 249).

Subfam. Ckuciobnib M.

Genus CETJCIGENIA, Morren.

155. Crucigenia tetracantha, sp. n. (PI. 5. fig. 7.)

Ca3nobium quadratum, e cellulis 4 formatum consociatum ; cellutae sub-

quadratae, lateribus subrectis, ad angulum exteriorum spina longa valida

attenuata leviter curvata ornatre, apicibus spinorum acutissimis
;
pyrenoide

singulo in cellula unaquaque.

Diam. coenob. sine acul. 17-19 ft ; diam. cell. 9 fi ; long. acul. 17-18 fi.

Tanganyika. 240)

This species is, perhaps, nearest to C. heteracatitha, Nordst., but is at once

distinguished by the large solitary spine at the external angle of each of the

four cells. It bears considerable resemblance to a four-celled colony of some

forms of Fediastrum simplex. There is a minute space in the centre of the

ccenobium between the four cells, and there appeared to be a complete absence

of a mucous envelope. The spines are hollow, greatly attenuated, and their

apices drawn out into very sharp points. The single pyrenoids in each cell

were conspicuous.
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SllbfaUl. 8 E L E N A S T R E J£.

Genus SCENEDESMUS, Meyen.

s (Turp.) Kiitz. Synops. JHat.
Achnanthes bijuga, Turp., 1828. Scenedesraus obtusus, Meyen, 1820.

Nyasa .

( no
margin, Domira Bay (11) June, 1904 ; no. 579).

Tanganyika.—Plankton, off Nianikolo Island

On the stones of the

Komba Bay

Swampy lake

36)
shore, Niamkolo (3 Aug. 1904 ; no. 44). Plankton,

Oct. 1904; no. 135) and near Sumbu (13 Oct. 1904;
138). In swamp, Toa (10 Jan. 1905 ; no. 208).

(Lemm.) W. & We
xxxiii. sect. B (1906), p. 105, t. 10. Hgs. 12-14.—Seenedesmus arcuatus,

Tanganyika.—Plankton, Komba Bay (11

160)

(1899)

)

This form appears to be frequent in the plankton. Several colonies were
observed (from no. 160) attached together to form a curved plate of oblong
cells, which greatly resembled a colony of Crucigenia rectangularis, (Nag.)
F. Gay, var. irregularis, (Wille) nob.

157. SOBKEDESMUB DENTIOULATUS, Lagerh. in Ofvers. K. Sv. Vet.-Akad
Fdrh (1882) no. 2, p. 61, t. 2. figs. 13-16.

Var. linearis, Hansg. in Archiv Naturwiss. Landesdurchf. Bohm. vi. (1888)
no. 6, p. 268.—S. denticulatus, var. lineatus, West, in Journ. Linn. Soc, Bot.

(1892) n
Nyasa.—On stones on shore, Domira Bay (19 June • 17) In

'04
; no. 34)

Tanganyika.

(20 dune, 1004 ; no. 18). In swamp, Karonga (2

(5 Oct, 1904 ; no. 123)

158. Scenedesmus acutiformis, Schroder, in Forschungsb. Biol. Stat. Plon,
(1897) t. 2. f. 4.

Nyasa.—In pools, Nkata Bay (

(19 June, 1904 ; no. 579)

Swampy lake

Var. BRASILTENSIS, (Bohlin) W. $ G. S. West, in Trans. Bot. Soc. Edinb
')

i

p. 182, t. 4. figs. 46-49.

Nyasa.

(1897) nc

W. SfG

S. brasiliensis In Bih. K. Sv.

S. acutiformis,

xxiv. (1901)

B
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and 23)- Among other Algse in scrapings off the bottom of s.s. ' Guendolen,'

at anchor at S. end of the lake (15 June, 1904 ; no. 577).

Tanganyika.—In swamp, Kituta (23 Aug. 1901 ; no. 72). Plankton, near

Sumbu (13 Oct. 1904 ; no. 138) and near Kala (19 Nov. 1904 ; no. 170).

159. Scenedesmus obliqijus, (Turp.) Kiltz. Synops. Dial. (1834) p. 609.

Achnanthes obliqua, Turp.) 1828. Scenedesmus acutus, Meyen, 1829 ;

liabenh. FL Europ. Alg. iii. (1868) p. 64,

Nyasa.—On stones on shore, Domini Bay (19 June, 1904 ; no. 17). Shore-

pools, Nkata Bay (23 June, 1904 ; no. 22).

Tanganyika.—Plankton, Lofu River (5 Oct. 1904 ; no. 123).

160. Scenedesmus quadricauda, (Turp.) Breb. Alg. Falais. p. 66 (1835).

Achnanthes quadricauda, Turp., 1828. Scenedesmus caudatus, Corda,

l/s. Brit. Desm. (1848) p. 190, t. 31. fig. 12 a-g

Nyasa.—Plankton, Anchorage (13 5 9) On

shore, Domira Bay (19 June, 1904 ; no Shore-pools, Nkata Bay

(23 In swamp, Kota Kota (20

In swamp, Karonga (2 July, 1904; no. 33). S. end of lake (no. 577).

Tanganyika.—In

(no. 579)

Mb Sept. 1904; no. 108). Plankton,

(26 Aug. 1904 ; no. 81), near Kala (19 Sept 170)

near Kirando (1 Dec. 1904 ; no. 175), near Maswa (14 Jan. 1905 ; no. 211),

and near Baraka (24 Feb. 1905 ; no. 240).

Victoria Nyanza.—Swampy pool near Bukoba (20 Apr. 1905 ; no. 618).

Sheltered bay near Entebbe (1 May, 1905 ; no. 620).

Var. maximus, W. i)
m G> S. West, in Trans. Linn. Soc. ser. 2, Bot.

v. (1895) p. 83, t, 5. figs. 9, 10.

Nyasa.—In swamp, Karonga (2 July, 1904 ; nos. 33 and 34).

Tanganyika.—In plankton, near Sumbu (13 Oct. 1904 ; no. 138), near

Chamkaluki (15 Nov. 1904 ; no. 160), near Kala (19 Nov. 1904 ; no. 170),

off Kirando (1 Dec. 1904; no, 175), and near Baraka (24 Feb. 1905;

no. 240).

Victoria Nyanza,—In plankton, near Bukoba (18 Apr. 1905 ; no. 249).

Among Utricularia, near Entebbe (1 May, 1905 ; no. 620).

Some of the coenobia were very large, up to 54 fi in length (coenob. of

4 cells) ; length of cells 42 fi. The variety was originally described from

Madagascar.

Var. opoliensis, (Rieht.) W. 4' G. S. West, in Trans. Linn. Soc. ser. 2,

Bot. vi. (1902) p. 197, t. 17. figs. 16, 17.—S. opoliensis, Eichter, 1895.

Tanganyika.—Abundant in swamp, Mbete (28 Sept. 1904 ; no. 108).
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Genus DIMOBPHOCOCCUS, A. Br.

161. Dimorphoooccus lunatus, A. Br. Alg. UnicelL (1855) p. 44; Rabenh.

Fl. Europ. Alg. iii. (1868) pp. 6 (cum fig.) et 35 ; West, in Jovrn. Roy. Micr.

Soc. (1892) p. 735, t. 9. fig. 39.—Scenedesmns radiatus, Reinsch.

Diain. colon, usque ad 104 fi ; long. cell. 14-16 fi.

Tanganyika.—In swamp, Mbete (28 Sept. 1904 ; no. 108).

Victoria Nyanza.—Plankton, near Bukoba (18 Apr. 1905 ; no. 249).

Genus ANKISTBODESMUS, Corda.

162. Ankistrodesmds falcatus, (Corda) Ralfs, Brit. Desm. (1848) p. 180,

t. 34. fig. 3.—Micrasterias i'alcata, Corda, 1835. Ankistrodesmus fusiformis,

Corda, 1838 (ex parte). Rhaphidium fasciculatum, Kiitz., 1845. R, poly-

morphum, Fresen., var. falcatum, Rabenh. Fl. Europ. Alg. iii. (1868) p. 45.

Nyasa.—Swampy lake margin, Domini Bay (19 June, 1904 ; no. 579).

Tanganyika.—Plankton, Lofu River (5 Oct. 1904 ; no. 123).

Victoria Nyanza.—Swampy pool near Bukoba (20 Apr. 1905 ; no. 618).

Among (Jtricularia, near Entebbe (1 May, 1905 ; no. 620).

a. Forma cellulis robustis lunatis, chromatophora cum pyrenoide singulo.

Lat. cell. 5 fi.

Nyasa.—In swamp, Kota Kota (20 June, 1904 ; no. 18).

b. Forma cellulis robustis rectis solitariis, leviter tumidis, sine pyrenoidibus.

Lat. cell. 7 fi.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 24).

Var. ACICULARIS, (A. Br.) G. S. West, Treat. Brit. Freshw. Alg. (1904)

p. 223. —Rhaphidium aciculare, A. Br. in Rabenh. Alg. 1849, no.

Ankistrodesmus acutissimus, Arch, in Journ. Micr. Sci. 1862, p. 255, t, 12.

figs. 44-57.

Nyasa.—On stones on shore, Domira Bay (19 June, 1904 ; no. 17).

Swampy lake margin, Domira Bay (19 June, 1904 ; no. 579).

Var. spirilliformis, G. S. West, I. c. (1904) p. 224.— Rhaphidium poly-

morphum, var. spirale, W. $ G. S. West, in Journ. Bot. xxxvi. (1898) p. 335.

Tanganyika.—Plankton, near Kala (19 Nov. 1904 ; no. 170).

163. Ankistrodesmus nitzschioides, sp. n. (PJ. 5. fig. 18.)

A. cellulis solitariis, elongatis, fusiforniibns, ad polum unum<|uoraque in

spinam longissimam tenuissimani valde attenuatis, extremitatibus spinarum
curvatis (extremitati spina4 alterius poli cum ea alterius curvato in directione

opposita); cliromatophora pallida viridi, pyrenoidibus nullis.

Long. cell, cum spin. 116-126^ ; lat. cell, in med. 3'6-4/x.

Tanganyika.—Plankton, near Chamaluki (15 Nov. 1904 ; no. 160).

This species stands nearest to A* setigerus
}
(Sclirod.) G. S. West (Reinsch-

iella? setigera, Schrod. in Ber. Deutsch. Bot. Ges. xv. (1897) p. 492, t. 25.
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4)

and by the absence of pyrenoids from the chloroplast.

It bears considerable resemblance to certain small and attenuated species of

the genus Nitzschia.

Genus CL0STER10PSIS, Lemm.

Stat

(1899) p. 29, t. 2. figs. 30-38 ;
W. §

Acad.

(190 19.

(
and off Karonga

(1

Victoria Nyanza.—Plankton, near Bukoba (18

Genus SELENASTKUM, Reinsch.

165. SELenASTin -m gracile, Reinsch, in Abk Natur. Ges. Numb. iii.

5ft 2 (1867), p. 65, t. 4. fig. 3.

Diam. colon, usque ad 154 /x ; crass, cell. 4-5 /i.

(23 Aug. 1904; no. -2)

Victoria Nyanza.—Plankton, near Bukoba (21 Apr.

Some of the colonies were of very large size.

)

Genus KIRC11NERIELLA , Schmidle.

Kirchneriella obesa, (West) Schmidle, in Flora, lxxvii. (1894)

p. 44.

t. 10. figs. 50-52.

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

(189

Victoria Nyanza. 2)

Subfam. Oocystidea

Genus OOCYSTIS, Nag.

167. Oocystis solitaria, Wittr. in Wittr. $ Sordst. Alg. Easic. fasc. v.

(1879) no. 244 ; Bot. Notiser (1879), p. 24.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 34).

168. Oocystis parva, W. § G. S. West, in Journ. Bot. xxxvi. (1898);

G. S. West, I. c. xxxvii. (1899) t. 394. figs. 14-17.

Nyasa.—Plankton, Monkey Bay (17 June, 1904 ;
no. 15).

169. Oocystis lacustris, Chodat, in Bull. Herb. Boiss. v. (1897) p. 296 ;

ilgues Vertes de la Suisse (1902), p. 190.

Long, colon. 39-54 y. ; long. cell. 12-20 ft ; lat. cell. 7-13 ft.

Nyasa.—Plankton, Anchorage Bay (13 June, 1904 ; no. 9).
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Tanganyika.—Plankton, off Niamkolo (July and An
39), near Mbete (28 Sept. 1904 ; no. 109)

0) 4)

Harbour (29 Oct. 1904 ;

160), near Kala (19 Nov. 1904 ; no. 170)
175), in middle of lake crossing from Run
218), near Ndauvie

(24 Feb. 1905 ; no. 240)

Victoria Nyanza.

(7 F 7), and near Baraka

(18 Apr. 1905 ; no. 249)
This Alga was very frequent in the plankton, especially of Tanganyika.

The envelope surrounding the colonies is always very hyaline, and no colonies
were observed of more than eight cells. The faint apiculus at each pole is
very characteristic, although exceedingly slight. Two chloroplasts were
generally present in each cell. The plants observed were identical in every
respect with th

Trans

which occurred in the plankton of certain lak

Genus NEPHROCYTIUM, Nag.

t. 3 c . figs. a-p.
(1849)

&
34)

171. Nephrocytium

p. 736, t. 10. fig. 49.

Tanganyika.

West Journ, Roy. Micr. (1892)

Mbete

Subfam. Tetraedre^e.
•

172. Tetraedron

Genus TETKAEDRON, Kiitz.

TRIGONUM, {Ncig.) Hansg. in Iledwiyia, xxvii. (1888)
xou.—xuiyeunum trigonum, Nag. Gail. dnz. Alg. (1849) p. 84, t. 4 B. fig. 1.
Diam. cell, sine spin. 14-16 ft ; long. spin. 5-6'5 /*.

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May 1905 -

G 20).
v *.*»"»,

173. Tetrakdron {A Hansg. I. c. p. 131.—Polyedrium
4 1 »*_^__.

Trigonal forms : Nyasa.

anchor S. end of lake (1

Europ. Alg. iii. (1868)

(

1904
;

G-uendol

77). In swamp, Karonga

Tanganyika.—In plankton, oft" Niamkolo Island (29
swamp, Toa (10 Jan. 1905 : no. 168).

? 36)
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174. Tetraedron regulare, Kittz. Phyc. Germ. (1845) p. 129.—Poly-

edrium tetraedricum, JSdg. Gatt. einz. Alg. (1849) p. 84, t. 4 b. fig. 3.

Diam* cell, sine spin. 18—20 fx.

Nyasa.—In swamp, Karonga (29 June, 1904 ; no. 32, and 2 July, 1904 :

no. 34).

175. Tetraedron lobulatum, (JXiig.) Hansg. in Hedwigia, xxvii. (1888)

p. 132.—Polyedrium lobulatum, Nag. Gatt. einz. Alg. (1849) p. 84, t. 4 B. fig. 4.

Victoria Nyanza.—Among Utricutaria, near Entebbe

no. 620).

Mav, 1905
;

176. Tetraedron bifurcum, ( Willi) Lagerh. in Nuova Notarisia (1893),

p. 160.—Polyedrium trigonum /3. bifurcum, Wille, in Bill. K. Sv. Vet.-Akad.

Himdl. viii. (1884) no. 18, p. 12, t 1. fig. 24.

Victoria Nyanza.—Swampy pool near Bukoba (20 Apr. 1905 ; no. 618).

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).

Genus CERASTERIAS, Beinsch. '

177. Cerasterias rhaphidioides, Reinsch, in Abh. Naturk. Ges. Niirnb.

Hi. (1867) p. 68, t 5. fig. 1.

Diam. cell, (cum radiis) 48-60 fi.

Tanganyika.—Plankton, near Chamkaluki (15 Nov. 1904 ; no. 160) and

near Kala (19 Nov. 1904 ; no. 170).

Subfam. PHYTHELIEil.

Genus RICHTERIELLA, Lemm.

178. Richteriella botryoides, {Schmidle) Lemm. in Hedwigia, xxxvii.

(1898) p. 306, t. 10. figs. 1-6.—Golenkinia botryoides, Schmidle. Richteriella

alobosa, Lemm.

Forma quadriseta, (Lemm.) Chodat, 1902.—R. quadriseta, Lemm. I. c.

p. 307, t. 10. fig. 7.

Tanganyika.—Plankton, near Kala (19 Nov. 1904; no. 170).

Genus CHODATELLA, Lemm.

Lagerheimia subsalsa,

t. 5. figs. 2-6.

Hedwigia, xxxvii. (1898)

nqsb. Biol. Stat, Plan, " (1898)

le acul.) 5-13 fi ; lat. cell. 2*5-8*5 /jl ; long. acul. 7*5-26 fi.

En plankton, near Kala (19 Nov. 1904 ; no. 170).

This Alga was fairly frequent in one of the plankton collections from

(no. 170) The
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cells attained slightly larger dimensions than those described by Leminermann

from Germany. The three spine-like bristles at each pole were frequently

bent and usually widely spreading.

Subfam. DlCTYOSPflilRlKiK.

Genus DICTTOSPH^EKIUM, Nag.

(1874)

t. 10. fig. 4.

Nyasa.—In plankton, Anchorage Ba\ June, 1904 ; no. 5)

(19

Chumkaluki (15 Nov. 1901 ; no, 160)

Victoria Nyanza.—In plankton, near (18 i

G18)

249)

Genus TETRACOCCUS, West.

181. Tetracoccus hotryoides, West, in Journ, Roy. Micr. Soc. (1892)

p. 735, t. 10. figs. 43-48.

Diam. colon. 56—84 /t ; diam. cell. 4-8 fx.

Tanganyika.—In plankton, off Niamkolo Island (29 July, 1904 ; no. 36),

Komba Bay (11 Oct. 1904 ; no. 135), and near Kala (19 Nov. 1904
;

no. 170).

Genus BOTKYOCOCCUS, Kiitz.

182. BoTRYOCOCCUS Braunh, Kiitz. Sp. Alg. (1849) p. 892 ; Rabenh. FL
Europ. Alg. iii. (1868) p. 42, fig. 14 ; Chodat, in Morot, Journ. de Hot. x.

(1896) p. 303, t. 3.

Nyasa.—In plankton, Monkey Bay (17 and 18 June, 1904 ; nos. 15 and 16);

also off Vahambwera Point (24 June, 1904 ; no. 24) and off Karonga (1 July,

1904 ; no. 30).

Tanganyika.—In plankton, Utinta (5 Dee. 1904 ; no. 181).

Victoria Nyanza.— In plankton, near Bukoba (20 and 21 Apr. 1905
;

nos. 250 and 252).

The large colonies of this Alga formed in some instances a yellow scum on

the surface of the water. This was due to the appearance of the brick-red

pigment which at certain seasons gives the colonies a decided yellow or

yellowish-red colour and causes a corresponding coloration of the water.

Genus 1NEFFIGIATA, W. $ G. S. West.

183. Ineffigiata neCxLECTA, W. § 6?. 8. West, in Jmirn. Roy. Micr. Soc

(1897) p. 503 ; W. cy G. S. West, in Journ. Rot. xli. (1903) p. 80, t, 447

figs. 1-6.

Victoria Nyanza.—In plankton, near Bukoba (21 Apr. 1905 ; no. 252),
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This Alga requires further investigation. The tough membrane which
encloses the families of cells, and irregular lobes and strands of which hold

colonies together, seems to distinguish it from Botryococcus Braunii.

It may, however, be only a state of that Alga. All the specimens from

the

one of tlVictoria Nyanza had the prickly appearance which is often

peculiarities of Inejjigiata {vide W. & G. S. West, in Journ. Bot. xli. (1903)
t. 447. fig. 3), the tough outer membrane being densely covered with irregular

spines and spinous processes.

Family PALMELLACEJE.

Genus PALMOPHYLLUM, Kutz.

1«4. Palmophyllum foliaceum, sp. n. (PL 5. fig. 10.)

Thallus minutus, cartilagineus, subcrassus, foliaceo-lobatus, basin an-

gustiorem fixus, sine lineis concentricis, lobis sinuatis ; cellulis minutissimis,

confertissimis, in lineis longitudinaliter dispositis, oblongis vel oblongo-

ellipticis, viridibus. Cellularum divisio in unam directionem.

Long, thall. 250-330 /j, ; lat. max. thall. 140-320 p ; long. cell. 2'2-3'4 fi ;

lat. cell. 1-3-1-6 /i.

On stones, dredged inTanganyika.

Cladophora inconspicua in the hollows of a calcareous incrustation.

a few fathoms, Niamkolo ; among

Tins species is distinguished from P. crassum, (Nacc.) Rabenh. ( P.
flabellatum, Kutz.) by the smaller size of the thallus, which is destitute of the

zones of concentric lines, and by the minute cells. The thallus is expanded

from a narrow base and is of uneven thickness. It is of a dark green colour,

lobed and sinuate at the margin, and sometimes deeply cleft. The nature

of the chloroplast could not be determined from the preserved (dried)

material.

SPHINCTOSIPHON, gen. u.

Celllike in tegumentis tubulosis conferte et irregulariter airere^ate :

tegumentis gelatinosis, achrois, tubulosis, firmis et lamellosis, lamellis externis

lobosae, cum chromatophora singula parietalissep diffluenti bus ; cellula? g
la?te viridi et valde granulosa ; membrana cellularum tenuissima ; tegumentis

junioribus subrotundatis vel irregulariter lobatis, iis vetustis elongatis, siphoni-

formibus, curvatis, hinc inde ligatis, Propagatio divisione tegumentorum
lobatorum juniorum in omnes directiones.

185. Sphinctosiphon polymorphus, sp. unica. (PI. 3. fig. 12 ; PL 5.

figs. 11-13.)

Character idem ac generis. Tegumentis adultis irregulariter cylindricis,

vermiformibus, nunquain ramosis, ssepe in articulis elongatis constrictis vel

subconstrictis.

LINN. JOUKN.—BOTANY, VOL. XXXVIII L
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Diam, teg. jun. 80-180 fi ; dia

cell. 5*5—7*5 /jl ; crass, teg. 5-8 ft.

(vermiform.) 60 fjL ; diam.

Victoria Nyanza,—In plankton, near Bukoba (18 and 21 Apr. 1905 ;

nos. 249 and 252).

This peculiar genus stands nearest to Palmodactylon, Nag., but is at once

distinguished by the hollow integuments with a firm outer gelatinous wall.

If the Alga be subjected to slight pressure, the cells can be squeezed from

one part of the hollow vermiform integument to another. The wall of the

integument often shows a lamellose structure, and in the younger individuals

the outer coats often become mucilaginous. In the young stages the thallus

is rounded or irregularly lobed, and while in this condition it frequently

divides, forming several more or less rounded segments, each of which then

grows to form an adult plant. The adult thallus is very long, reaching a

length of 2 mm., and it is more or less cylindrical and vermiform in appear-

ance. It possesses slight irregular swellings and constrictions of variable

depths at intervals, and is not infrequently segmented into several elongated

joints* Sphinctosiphon does not appear to branch.

The exact nature of the chromatophore could not be determined from the

preserved material. It is undoubtedly massive and occupies most of the cell,

being for the greater part parietal in disposition.

Genus SPH^EROCYSTIS, Chodat.

186. Sphjsrocystis Schroeteri, Chodat, in Bull. Herb. Boiss. v. (1897)

p. 292, t. 9.

Tanganyika.—In the plankton, Lofu River (5 Oct. 1904 ; nos. 123 and 124).

This Alga occurred in great abundance in the two collections of river-

plankton and, curiously enough, it wTas not observed in the plankton of the

lakes themselves. The colonies were the largest I have yet seen and reached

a diameter of 240 ft. It is generally distributed in all the freshwater

plankton of Europe.

Genus GLCEOCYSTIS, Nag.

187. Glceocystis gigas, (Kiitz.) Lagerh. in Ofvers. K. Sv. Vet.-Akad.

Forh. (1883) no. 2, p. 63.—Protococcus gigas, Kiitz. Phjc. Germ. (1845)

p. 145. Chlorococcum gigas, (Kiitz.) Grim.

Nyasa.—In swamp, Kota Kota (20 June, 1904 ; no. 18). In shore-pools,

Nkata Bay (23 June, 1904 ; no, 22).

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

A form with rather large cells and very tough, brownish or yellowish

integuments occurred in the plantation from near Sumbu (13 Oct. 1904
;

no. 138).

Victoria Nyanza.—In plankton, near Bukoba (21 Apr, 1905 ; no. 252).
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Class HETEROKONTJE

Order CONFERVALES.

Family TRIBONEMACEiE.

Genus OPHIOCYTIUM, Nag.

188. Ophiocytidm parvulum, (Perty) A, Br. Alg. Unicell. (1855) p. 55.

Brochidium parvulum, Perty.

Crass, cell. 4-5 fi.

Nyasa.—Among weeds and various Algje, in swamp, Karonga (2 July,

1904 ; no. 34).

Class BACILLARIE^E.

Order CENTRICE.

Family MELOSIRACEiE.

Genus MELOSIRA, Acj.

p. 285, t. 3. fig. 3.

Engl. Bot. Jahrb. xxxiv. (1905)

Crass, fil. 22-33 fi. (PI. 2. figs. 6, 7 ; PI. 3. figs. 5, 2G.)

Nyasa.

10), and also off Karonga (1 July, 1904 ; no. 30)

(9-14 June, 1904 ; nos. 2, 5, 7, 9,

Victoria Nyanza.—In plankton, off

s. 250 and 252).

(20 and 21 Apr. 1905
;

This Diatom was the dominant feature of some of the plankton collections.

It was described by O. Miiller in 1895 from the plankton of Lake Nyasa and
the waters of some of the surrounding areas. It may be regarded as one of

the numerous forms of Melosira granulata.

190. Melosira granulata, Ralfs, in Pritcli. Infus. ed. 4 (1861), p. 820.

Nyasa.—In plankton, Anchorage Bay (13 and 14 June, 1904; nos.

9 and 10).

Victoria Nyanza.—In plankton, near Bukoba (20 Apr. 1905 ; no. 250).

Var. angustissima, O. Mull. I. c. p. 285, t. 4. fig. 12.

Crass, fil. 3-4*5 /*.

Nyasa.—In plankton, Anchorage Bay (9-14 June, 1904 : nos. 2, 7, 9, and
10), and also off Karonga (1 July, 1904 ; no. 30).

t-

Victoria Nyanza.—In plankton, near Bukoba (21 Apr. 1905 ; no. 252).
This delicate variety was very abundant in some of the plankton collections,

and unless cleaned and prepared specially for examination, was difficult to

recognize as a Melosira. As compared with their diameter, the cells are
relatively longer than in other forms of M. granulata.

i2
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Family COSCINODISCACEtf!.

Genus CTCLOTELLA, Kiitz.

191. Otclotella compta, {Ehrenb.) Kiitz. Sp. Alg. p. 20 (1849)

Victoria Nyanza.—In plankton, Bukoba (18 Apr. 1905 ; no. 249)

192. Cyclotella Meneghiniana, Kiitz. BacilL p. 50 (1865).

Var. rectangulata, Grun. ; Van Ileurck, Syn. Diat. Belg. t. 94. figs. 17—1 9.

Diam. valv. 15 p.

Nyasa.—In scrapings from bottom of s.s. 'Guendolen' at anchor S. end of

lake (15 June, 1904 ; no. 577).

193. Cyclotella operculata, Kiitz. L c.

Nyasa.—In plankton, Anchorage Bay (11-14 dune, 1905 ; nos. 5, 9, and

10) and Monkey Bay (18 June, 1904 ; no. 16).

Tanganyika.—In plankton, near Kala (19 Nov. 1904; no. 170).

194. Cyclotella Kutzingiana, Chauvin ; The. in Ann. Mag. Nat. Jlist.

ser. 2, i. (1848) p. 169 ; Van Ileurck, I. c. t. 94. figs. 1
;
46.

Nyasa.—In plankton, Anchorage Bay (14 June, 1905 ; nos. 9 and 10).

Tanganyika.—On surface of swamp, Toa (10 Jan. 1905 ; no. 208).

Victoria Nyanza,—In plankton, near Bukoba (21 Apr. 1905 ; no. 252).

Genus STEPHANODISCUS, Ehrenb.

195. Stephanodiscus Asthma, {Ehrenb.) Grun. in Cleve Sf Grun. Arct.

Diat. 114 (1880); Van Ileurck, Syn. Diat. Belg. (1885) t. 95. fig. 5.

Nyasa.—In plankton, Anchorage Bay (11-14 June, 1904 ; nos. 5, 9,

and 10). On shore, Domira Bay (19 June, 1904 ; no. 17). On rocks,

Nkata Bay (23 June, 1904 ; no. 23). In plankton, off Vahambwera Point

(24 June, 1904 ; no. 24).

Some finely developed specimens of this Diatom were observed, the valves

attaining a diameter of 81 p.

Var. SPINTJLOSUS, Grun. ; Van Ileurck, I. c. t. 95. fig. 6.
_

t

Nyasa.—In plankton, Anchorage Bay (14 June, 1904 ; no. 10); also Deep
Bay (24 June, 1904 ; no. 25).

Var. minutulus, {Kiitz.) Grun*; Van Ileurck
)
I. c. t. 95. figs. 7,8.—Cyclotella

minutula, Kiitz.

Nyasa.—In plankton, Anchorage Bay (11-14 June, 1904; nos. 5, 9,

and 10).
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Order PENNATiE.

Family FRAGILARIACEJE.

Genus FEAGILARIA, Lyngb.

¥ AMl . Nat. Hist. ser. 1, xii. (1843)

p. 110
5

(1864)

Nyasa. m June, 1904 ; no. 22)

8197. Fragilaria ^thiopica, sp. n. (PL

Cellula ut visa aspectu valvulari subanguste elliptica, polis rotundatis,

pseudorhaphide distincta sublata in centro stauriformi, costis lateralibus

fflabris 11 utrobique, costa mediana brevi et rotundata ; ut visa
crassis a.

(1

aspectu cingulato quadrato-rectangularis, apicibus truncatis, lateribus levissime

retusis in medio et cum costis crassis 11. Cellulse ut visa? solitarise.

Long. valv. 17-19*5 it ; lat. valv. 7-5-8 ja.

Tanganyika.—On stones, submerged roots,

1904 ; no. 44).

This species is readily distinguished by its few, broad costse. The valve-

view is somewhat narrowly elliptic, and there are eleven broad smooth costee

on each side, extending towards the central line, but leaving a fairly broad

pseudoraphe. In the centre the pseudoraphe widens out forming a stauros,

the median costa on each side being correspondingly short. The costa; are

not transverse, but exhibit a decided radiation near the median part of the

valve. In the girdle-view the cell is quadrate-rectangular and the costse

show very plainly along each lateral margin.

F.

Genus SYNEDRA, Ehrenb.

198. Synedra Nyansjb, sp. n. (PI. 8. fig. 3.)

Cellula ut visa aspectu valvulari robusta, linearis,
_ w m * *

diametro 6i

longior, marginibus lateralibus

-13^-plo

parallelis, subiter attenuata apices versus,

apicibus productis et subcapital -rostratis, pseudorhaphide recta magna et

conspicua (usque 4 ll lata), striis 14-15 in 10 fi ;
ut visa aspectu cingulato

linearis, apicibus rectangularibus.

Long. valv. 91-150 fx ; lat. valv. 10-13 fi ;
lat, apic. 3'2-3*8 lv.

Victoria Nyanza.—Among Algse on rocks below the water-level, Bukoba

(17 Apr. 1905 ; no. 248).

This species resembles in outline S. Ulna, (Nitzsch) Ehrenb., and

S. oxyrhyndius, Kiitz., but differs, in its much finer striations, its broader

and more conspicuous pseudoraphe, as well as in the absence of the clear

space in the median part of the valves.

In its general proportions it was somewhat variable, and some very short,

robust individuals were observed.
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Synedra Ulna, (Mtzsch) Ehrenb. Infus. (1838)
Fl. Europ. Alg. i. (1804) p. 133.

Nyasa.—Swumpy lake margin, Domira Bay (19 June,
Tanganyika.

Toa (10

Victoria Nyanza.

Var. SPLBNDBNS, (Kittz.) Van Hettrck.

p. 66, t. 14. fig. 16. 8. radians, W. Sm.
Tanganyika.—In plankton, Lofu River

Oct. 1904 ; no. 123). In swamp,

D

(20 Apr. 1905 ; no. 618).

lens, Kilt:. Bacill. (1844)

124)

Kiltz. JB,

T
. Sm. Brit. 1)

Tanganyika.

». 79). In s

Victoria Nyanza.

p. 6S, t. 29. fig. 37
;

©
Mbete

(

to (1 May, 1905; no. 620)

Synedra Acus, Kiltz. Ba
Europ

Nyasa. (19 June, 1904 ; no. 579)
Tanganyika.—In plankton, near Kirando (1 Dec. 1904 • no. 175).
Victoria Nyanza.

,
near Bukoba (21 Apr.

(1 May, 1905 ; no. 620)

1905 ; no. 252).

Nyasa
( W. Sm.) •S. delicatissima, W. Sm.

(9 June, 1904 ; no. 2, an

(15

Monkey Bay (18 June, 1904 ; no. 16). S. end of lake

Tanganyika.—In plankton, off Niamkolo (29 July, 1904 ; no. 36, and
9 Aug. 1904 ; no. 53).

plankton, Mbete (28

Kituta (26

109)

80). In

Bay (11 Oct. 1904;
), Vua Harbour (29 Oct, 1904 ; no. 150), near Kassanga (1

159) near (1
variety was particularly abundant from no. 109.

Victoria Nyanza.

1904; no. 160). This

(21

( Synedra revaliensis, Lemm. ex W. § G. S. West, in Ivans. Roy.
tsn jicaii. xxxiii. (1906) sect B, p. 110.)

Long. 85-94 //, ; kit. 2-2-5
fi.

Tanganyika.—In plankton, near Kasawa, near Kirando (1 Dec. 1904

7tinta
(
5 DeC

-
1904

; no
*
181

)' near Maswa (14 Jan. 1905
11), in middle of lake between Rumonge and Uvira (30 Jan. 1905
18), and near;Ndauvie (7 Feb. 1905 ; no. 227)

I am not quite certain of this determination, as I have not seen
published description or figure of Lemmermann's

a

species. [S this
was written Lemmermann's description of S. revaliensis has appeared in
Ber. Deutsch. Bot. (1906) ] It agrees, however, with
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specimens o£ a Synedra from the Irish Lakes which were referred

Lemmermann to S. revaliensis. It seems to be identical with the Synedra

mentioned by Ostenfeld and Wesenberg-Lund as occurring in two Icelandic

lakes (vide Proc. Roy, Soc. Edinb. xxv. part xii. (1906) p. 1114, t. 2.

17) 'r>

a form of S. Acus var. dellcatissima, the stellate colonies resulting from an

adaptation to a limnetic life. Some of the radiating colonies contained

upwards of 50 individuals. It may also be identical with the Diatom

recorded by Schmidle from Lake Nyasa as " Synedra ? asterionelloides,

0. Mtiller, n. sp." (cf. Engl. Bot. Jahrb. xxxiii. (1902) p. 8).

In both this Diatom and the succeeding species (S. actinastroides) the

individuals are arranged in radiating colonies after the manner of the genus

Actinastrum, and Lemmermann places them along with the two species

S. limnetica, Lemm., and S. berolinensis, Lemm., in a subgenus " Belonastrum
"

of Synedra.

202. Synedha actinastroides, Lemm. in Ber. Deutsch. Bot. Ges. xviii.

(1900) p. 30 ; Forsckungsber. Biol. Stat. Plon, xi. (1904) p. 311.

Long. 44-49 p ; lat. 2'5 /u.

yita (2

52), in Kituta Bay (25 Aug. 1904 ; no. 77), near Mbete (28 Sept. 1904 ;

no. 109), near Kasawa (no. 132), near Kassanga (14 Nov. 1904 ;
no. 159),

near Maswa (14 Jan. 1905 ; no. 211), and in middle of lake between Rumouge

and Uvira (30 Jan. 1905 ; no. 218).

203. Synedra Ounningtonii, sp. n. (PI. 8. fig. 4.)

Cellula ut visa aspectu valvulari angustissima linearis, in parte mediana

tertia cum inflationibus insignis latis binis, partibns apicalibus angustissimis

cum marginibus parallelis, apicibus minute capitatis, striis 12-13 in 10 fi, in

partibus apicalibus elongatis vix conspicuis, pseudorhaphide lata in parte

mediana inflata cellulae ; ut visa aspectu cingulato anguste linearis, parte

mediana subanguste inflata, polis truncatis.

Long. 200-210 fjL ; lat. in med. 4*5 fi ; lat. max. 6 '5 ft ;
lat. part, apical.

1*4 fi ; lat. apic. 1*8 fi.

Victoria Nyanza.—Among Utricularia, in sheltered bay near Entebbe

(1 May, 1905 ; no. 620).

This Synedra is remarkable for the double inflation of the median part of

the valves, the extremities being very long and narrow, with parallel margins.

The inflation is not merely visible in the valve-view, but is likewise very large

in the girdle-view. In the girdle-view, however, the median inflation has

subparallel margins in the central part and does not show any signs of the

constriction which is such a peculiar feature of the valve-view. Each of the

narrow extremities of the valve is very faintly (almost imperceptibly) swollen.

I know of no species to which it is very closely related except forms of

S. Acus, and from these it is at once distinguished by its peculiar form.
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Family EUNOTIACEJE.

Genus EUNOTIA, Ehrenb.

204. Eunotia pectinalis, Rabenh. Fl. Europ. Aly. i. (1864) p. 73.

Tanganyika

Victoria Nyanza.

Kiltz. Bacill. 1844, t. 16. fig. 11.

ip, Kituta (26 Aug. 1904 ; no. 80)

18)

205. Eunotia lunaris. G,
„run. in Van JFeurck, Synops. Diat. Belg. p. 144,

t. 35. figs. 3, 4, 6.—Synedra lunaris, Ehrenb.
; W. Sm. Brit. Dial. i. p. 69,

t. 11. fig. 82.

Victoria Nyanza.—In swampy pools, Bukoba (20 Apr. 1905 ; no. 251), and
among Utricularia, near Bukoba (20 Apr. 1905 ; no. 618).

Synedra biceps, W. Sin. EunotiaEh
Kutz., var. bicapitata, Grun. in Van JFeurck, Stinom. J)

p. 145, t. 35. fig. 11.

Victoria Nyanza. •Among Utricularia, near
( 1905

;

618), and in sheltered bay near Entebbe (1 May, 1905 ; no. 620)

Family ACHNANTHACE.E.

Genus ACHNANTHES, Bory.

207. Achnanthes COARCTAta, Grun. in Cleve <$• Grun. Arct. Diat. p. 20
(1880).

Nyasa.—Swampy lake margin, Domira Bay (19 June, 1904 ; no. 579).

208. Achnanthes linearis, (W. Sm.) Grun. I. c. p. 23.—Achnanthidium
lineare, W. Sm. Brit. Diat. ii. p. 31, t. 61. fig. 381.

Tanganyika.—In the plankton, Lofu River (5 Oct. 1904 ; no. 123).

Family COCCONEIDACEJE.

Genus COCCONEIS, Ehrenb.

if,

p. 21, t. 3. fig. 32.

Victoria Nyanza.—Swampy pool near Bukoba (20 Apr. 1905 ; no. 618).
In sheltered bay near Entebbe (1 May, 1905 ; no. 620).

Tanganyika.—On stones, shells, submerged grasses, etc., Niamkolo Bay
(Aug. 1904 ; nos. 40 and 44). Among various Algse, Kituta Bay (2G Aug.

79). In plankton
)

near Kala (19 Nov.
)

Mbete (28 Sept. 1904 ; no. 105)

60), and

Malagarasi Biver (16 Jan. 1905 : no. 611)

170). Also among Utricularia, mouth of
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210. Cocconeis Pediculus, Ehrenb. hifus. p. 11 ; W. Sm. Brit. That. i.

p. 21, t. 3. fig. 31.

Tanganyika.— In plankton, off Niamkolo Island (29 July, 1904; no. 36),

and Kituta Bay (26 Aug. 1904 ; no. 81). In shallow water, Mbete. (29 Sept.

1904 ; no. 1 14).

Family NAVICULACE.E.

Genus NAVICULA, Bory.

211. Navicula (§ Neidium) producta, W. Sm. Brit. Diat. i. p. 51, t. 17.

fig. 144.—N. rridis mr. prodncta, Van Heurck, Synops. Diat. Belg. p. 104,

t. 13. fig. 3.

Nyasa.—In swamp, Karonga (29 .June, 1904 ; no. .Yi).

(§ Neidium) (PI. 8. fig. 11.)

Cellula ut in visa aspectu valvulari oblonga cum lateribus levissime con-

cavis, ntrociuo polis cuneatis et apieibns obtusis ;
platea axiali angusta, lineis

I
)

irroffuluriter ordinatis ;
striisdensissimis et

in 10 fjb.

Long. valv. 76-98 fi ; hit. 34-40 p.

Tanganyika.—In plankton, Kituta Bay (25 Aug. 1904

marsines versus visis 10-11

7) near

(28 Sept. 1904 ; no. 105), near Kalambo (5 Nov. 1904 ;
no. 154), and

near Baraka (24 Feb. 1905 ; no. 2-10).

Pfitzer founded the genus Neidium in 1871 on the general arrangement of

the cell-

valve is

ontents, and Cleve (1894) has pointed o

also sufficient to separate the species included in Neidium from

the rest of the naviculoid Diatoms. N. Tanganyika' is on the whole nearest

to N. Amphigomphus, Ehrenb., but in none of the specimens I examined were

the punctse of the valves arranged in lines. There were a pair of accessory

longitudinal lines, closely approximate, and running from pole to pole

between the central line and each margin of the valve. These lines were

situated rather nearer the outer margin than the median line, and they

were regularly bent inwards in the cuneate poles. The central area was

transversely elliptical and the punctrc were rath IVer more distinct in its

immediate vicinity. The striations could only be observed between the

margins of the valve and the accessory longitudinal lines. The area between

scattered puncte.

*-> (

213. Navicula (§ Diploneis) elliptica, Kutz. Baeill. (1844) p. 98, t. 30.

fig. 55.- N. ovalis, W. Sm. Brit. Diat. i. p. 48, t. 18. fig. 153 a'?

Nyasa.—In plankton, Anchorage Bay (13 June, 1904 ;
no. 9).
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Tanganyika.—In plankton, near Sumbu (13 Oct. 1904 ; no. 138) and near

Kalambo (5 Nov. 1904 ; no. 154). Among various Algae scraped from the

inside of canoe (6 Jan. 1905 ; no. 205).

214. Navicula Pupula, Kiitz. Bacill (1844) p. 93 ; Van Heurck, Synops.

Diat. Behj. p. 106, t. 13. figs. 15, 16 ; Cleve, Synops. Navic. Diat. i. (1894)

p. 131.

Tanganyika.—In

Kalambo (5 Nov.

Kirando (1 Dec.

no. 240).

( 81), near

4), near Kala (19 Nov. 1904 ; no. 170), off

175), and near Baraka (24 Feb. 1905
;

215. Navicula mutioa, Kiitz. I.e. t.3. fig. 32 ; Cleve, Synops. Navic. Diat.

i. (1894) p. 129.

Forma valvis leviter tumidis ad medium utrobique.

Long. valv. 30-34 ft ; lat. ad med. 13-14 fi.

Nyasa—In plankton, Anchorage Bay (13 June, 1904 ; nos. 9 and 10).

216. Navicula Crucicula, ( W. Sm.) Donkin, Brit. Diatomacece, p. 44, t. 6.

tig. 14 ; Cleve, Synops. Navic. Diat. i. (1894) p. 139.—Stauroneis Crucicula,

W. Sm.

Nyasa. (11 June, 1904; no. 5)

217. Navicula bahusiensis, Grun. Diat. Franz.Jos.-land, p. 51 (1880)

Nyasa.

Tanganyika

Navic. Diat. ii. (1895) p. 4.

plankton, Anchorage Bay (13

175)
This Diatom has previously been recorded only as a marine species, but is

Heurck as a varietv of N.

freshwater habit.

t. 4. fig. 17.

) SPHiEROPHORA, Kilt

(19 June, 1904 ; no. 17)

219. Navicula (§ Anomo:oneis) exilts, Kiitz. 1. c. ; Van Heurck, Synops.

Diat. Belg. p. 101, t. 12. figs. 11, 12.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 34).

p. 53, t. 17. fig. 155.

Kiitz. 1. c. t. 3. fief. 26 : W. Sm. Brit. Diat

(1

221. Navicula radiosa, Kiitz. t. c. p. 91, t. 4. fig. 23.

Victoria Nyanza.—In plankton, near Bukoba (18 Apr. 1905 ; no. 249).
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Tanganyika,—In plankton, Kituta Bay (26 Aug. 1904 ; no. 81), and

off Kirando (1 Doc. 1904 ; no. 175).

Donkin, Brit. Diat

Nyasa.

Tanganyika .

—

In

Bacill. (1844) t. 30. fig. 35 ;

me 1904 ; nos. 9 and 10).

(26 Aug. 1904 ; no* 81), near

Mbete (28 Sept. 1904 ; no. 105), and near Chamkaluki (15 Nov. 1904
;

no. 160). In swamp, Toa (10 Jan. 1905 ; no. 208).

223. Navicula distincta, sp. n.

Minuta ; cellula ut in visa aspectu valvulari late elliptica, polis rotundatis

vel subacute rotundatis ; striis validis, distinctis et glabris, 8 in 10 /-t, radiatis,

in parte inediana striis brevibus 2 vel 3 cum striis multe longioribus

alternantibus.

Long. 20-24 fi; lat. 16-17 /t.

Tanganyika.—In plankton, near Kala (19 Nov. 1904 ; no. 170.)

This small species is distinct by reason of its broadly elliptical valves and

the conspicuous striations. There are in all 17 or 18 striations along each

side of the valve, markedly radiating in disposition, and reaching close up to

the sagittal line or raphe. Two or three of the median striations are relatively

short, extending only about halfway from the margin of the valve to the

sagittal line. These short striations do not occur next each other, but alternate

with those of maximum length. The striations appear to be perfectly

smooth.

224. Navicula Ga*trum, Kiitz. Bacill. (1844) p. 94 ; Donkin, Brit. IHcU.

p. 22, t. 3. fig. 10 ; Van Heurck, Synops. Diat. Belg. p. 87, t. 8. figs. 25, 27.

Nyasa.—In plankton, Anchorage Bay (June 1904 ; nos. 9 and 10). On
rocks, Deep Bay (25 June, 1904 ; no. 26).

Tanganyika.—In plankton, Kitutu Bay (26 Aug. 1904 ; no. 81), near

Niamkolo (7 Sept. 1904 ; no. 88), near Mbete (28 Sept. 1904 ; no. 105),

Lofu (6 Oct. 1904 ; no. 130), near Kala (19 Nov. 1904 ; no. 170), and near

Kirando (1 Dec. 1904 ; no. 175).

From no. 175 some very large forms were observed: length 64 /x ;

lat. 28 ik.

225. Navicula dicephala, W. Sm. Brit. Diat. i. p. 87, t. 17. fig, 157.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 33).

Tanganyika.—In rain-water pool on large rock near the shore, Utinta

(6 Dec. 1904 ; no. .186).

226. Navicula (§ Pinnularia) ixterrupta, W. Sm. L c. ii. p. 96 ; Clew,

Synops. Name. Diat. ii. (1895) p. 76.—N. bicapitata, Lagerst. Pinnularia

biceps, Greg.
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The specimens observed had a rhomboidal central area (— forma biceps) :

long. GO fi ; lat. ad med. 13 ja ; lat. apic. 8*5 fi.

Nyasa.—In shore-pools, Nkata Bay (23 June, 1901 ; no. '12).

227. Navicula (§ Pinnularia) mesolepta, Ehrenb. ; Kfttz. Bacill. p. 101

(1841) ; W. Sm. Brit. Diat. t. 19. fig. 182 ; Van Ilevrck, Synops. Diat. Belg.

p. 79, t. (5. figg. 10, 11.

Tanganyika.— hi swamp, Toa (10 Jan. 1905 ; no. 208).

22S. Navicula (§ Pinnularia) gibba, {Ehrenb.) W. Sm. Brit. Diat. i.

t. 19. fig. 180.

Nyasa.—In shore-pools, Nkata Bay (23 June, 1901 ; no. 22). In swamp,
Kambwelagoon near Karonga (27 June, 1904 ; no. 20).

Tanganyika.—In swamp, Mrumbi (27 Dec. 1901 ; nos. 195 and 19G). In

swamp, Toa (10 Jan. 1905 ; no. 208).

229. Navicula (§ Pinnularia) ackosph^sria, (Breb.) Kiltz. Bacill. (1844)

p. 97, t. 5. fig, 2 ; W. Sm. Brit. Diat. t. 19. fig. 183.

Nyasa.—In swamp, Karonga (29 June, 1904 ; no. 32, and 2 July, 1904
;

no. 33).

230. Navicula (§ Pinnularia) Dactyl us, Ehrenb., e,r Van IJeurck, Synops.

Diat. Belg. t. 5. fig. 1.

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

231. Navicula (§ Pinnularia) viridis, Kittz. I. c. t. 30. fig. 12; Van Heurck,
I. c. t. 5. fi<>'. 5.

Victoria Nyanza.—In swampy pools, near Bukoba (20 Apr. 1905 ; no. 251).

232. Navicula (§ Pinnularia) cardinalis, Ehrenb. in Abh. p. 19 (1840) ;

W. Sm. Brit. Diat. i. t, 19. fig. 1(5(5.

Victoria Nyanza.—With the preceding species, but not so abundant
(no. 251).

Genus STAURO^EIS, Ehrenb.

233. Stauroneis anceps, Ehrenb. in, Phys. Abh. A had. Wiss. Berl. 1841
(1843), p. 422 ; Cleve, Synops. Navic. Diat. i. (1894) p. 147.

Nyasa.—Tn shore-pools, Nkata Bay (23 June, 1904 ; no. 22).

Victoria Nyanza.—In swampy pools, near Bukoba (20 Apr. 1905 ; no. 251).

Genus SCIIIZOSTAURON, Grun.

234. Schizostaitron Crucicula, Grun. in Cleve, New or little-known

Diat. p. 1(5 (1881).—Stauroneis Crucicula, Cleve, Synops. Navic. Diat. i.

(1894) p. 151.
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Large forms : long. 42-05 p. ; lat. 9*5-15*5 p ; lat. apic. 3*2-3'8 p. Valves

oblono- or oblong-lanceolate, with rostrate apices. (Tl. 8- fiii'. 12.)

Tanganyika.—Plankton, Kituta Bay (2G Aug. 1904 ; no. 81), Koniba Bay

(11 Oct. 1904 ; no. 135), and near Kirando (1 Dec. 1904 ;
no. 175).

The bifid stauros and the longitudinal septa (or diaphragms) in the apical

parts of the valves are the distinguishing features between this genus

Stauroneis.

and

The specimens observed were all obtained from the fine surface

plankton, and they reached almost twice the size of any previously recorded

examples. The stria? were very fine, about 23 or 25 in 10 p.

Genus VAN HEUECKIA, Breb.

235. Vanheukckia rhomboides, (Ehrenb.) Breb. Monogr. p. 4 (1809) ;

Vanlleurck, Synops. Dial. Belg. p. 112, 1. 17. figs. 1, 2.—Navicula rhomboides,

Ehrenb. ; W. Sm. Brit. JHat. i. p. 40, t. 10. fig. 129. Frustulia rhomboides,

De Tom.

Victoria Nyanza.—In swampy pools, near Bukoba (20 Apr. 1905 ;
no. 251).

(J West.—Frustulia saxonica, Rabenlu Navi-

Diat

18)

Tanganyika.—Tn swamp, Mbete (28 Sept. 1904 ; no. 108).

Victoria Nyanza.

230. Vanheurckia vulgaris, (Thw.) Van J/eurck, Synops. THat. Belg.

p. 112, t. 17. fig. 0.— Colletonema vulgaris, Thw.

Tanganyika.—In plankton, Lo£u River (5 Oct. 1904 ; no. 123).

Genus GYROS1GMA, Has*.

237. Gvi Dial. i. (1894)

p. 114. r>
1)

Tanganyika. Kassanga (14

i)Kala (19 Nov. 1904 ; no. 170), near Maswa (14 Jan. lifUD ; no. i.

near Baraka (24 Feb. 1905 ; no. 240).

The specimens observed were all considerably shorter than is usual

The apices of the valves were not quite so attenuated as in
in this species

European examples.

238. Gyrosigma nodiferum, ( vn)- Pleurosigma nodiferum, Grvn.

Arct. Diat. p. 59. 1\ Spenceri, W. Sm., var. nodifera, Van Heurck, Synops.

Dial. Belg. (1885) p. 118, t. 21. fig. 13 ; Cleve, Synops. Navic. Diat. i. (1894)

p. 117.

Long. 152 p ; lat. 17 p.

Tanganyika.—In plankton, near Kala (19 Nov. 1904 : no. 170).

The general form of this species and the curious elongated, oblique central

nodule appear to me to be quite distinctive.
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239. GOMPHONEMA

Family GOMPHONEMACEJE

.

Genus GOMPHONEMA, Ag.

LitvrLUM, Kiitz. Bacill. t>. 8.-

I)

Van Ileurck,

©
On bivalve shells, Anchorage Bay

(

(25 Juno, 1904 ; no. 20).

On rocks, Deep Bay

Tanganyika.—On rocks in shallow water, Mbete (29 Sept. 1904 ; no. 114).
In plankton, Lofu River (5 Oct. 1904 ; no. 123). Among Algce scraped
from the bottom of Dr. Cunnington's dau (24 Jan. 1905 ; nos. 21G and 217).

Var. micropus, (Kiitz.) Clem, Sijnops.

micropus, Kiitz. Bacill. (1844) p. 84.

T) (1894) 180.

Victoria Nyanza.—On rocks, near Bukoba (17 Apr. 1905 ; no. 247).

240. GOMPHONEMA ANOUSTATUm, Kiitz. 1. c. p. 83 ; Cleve, I c. p. 181.

Nyasa.—On stones, shores of Domini Bay (19 June, 1904 ; no. 17).

241. GOMPHONEMA INTRICATUM, Kiitz. I. C. p. 87, t. 9. fig. 4.

Nyasa.—On Cladophora, Anchorage Bay (no. 11). On rocks and inshore-
pools, Nkata Bay (23 June, 1904 ; nos. 22 and 23).

Var. Vibrio, (Ehrenh.) Van Ileurck
; Cleve, I. c. p. 182.—G. Vibrio,

Ehrenh.

Nyasa.—On stones, shores of Domira Bay (19 June, 1904 ; no. 17).
Swampy lake margin, Domira Bay (19 June, 1904 ; no. 579).

242. Gompiionema gracile, Ehrenh. In/us. p. 217 (1838) ; Cleve, I. c.

p. 185.

Nyasa.—In swamp, Karonga (29 June, 1904 ; no. 32).

Victoria Nyanza.—On rocks, near Bukoba (17 Apr. 1905 ; no. 247).

Var. DICHOTOMUM, ( IT: Sm.) Van Ileurck.—G. dichotomum, W. Sm. Brit.
Diat. i. p. 79, t. 2H. fig. 240.

Tanganyika.—I n swamp, Kituta (23 Aug. 1904 ; no. 72).

243. Gomphonema exiguum, Kiitz. I. c. p. 84, t. 30. fig. 58 ; Cleve, Synops.
Navic. Diat. i. (1894) p. 188.

Victoria Nyanza.—On Alga? attached to rocks, near Bukoba (17 Apr 1905 •

no. 247).

Tanganyika.—In large numbers attached to decaying fragments of Clado-
phora sp., in plankton off Niamkolo Island (29 June, 1904 ; no. 36). On
Algae floating in Kituta Bay (26 Aug. ]904; no. 79). Attached to Ateae
scraped from bottom of Dr. Cunnington's dau (24 Jan. 1905 ; no. 217).

This species appears to have been previously recorded only as
habit.

^

marine in
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244. GOMPHONEMA AFRICANUM, sp. n. (PL 8. fig. 13.)

G> magna ; cellula ut in visa aspectu valvulari ovato-lanceolata, lateribus

inferioribus leviter concavis, lateribus superioribus convexis, apice subacuto,

ad basin angulari-rotundata, cum stigmati singulo unilaterali prope nodulum

gusta non dilatata, striis 10-11 in 10 /i,

transversis sed radiatis prope apicem ; in visa aspectu cingulato cuneata, basi

et apice rotundato-truncato, lateribus levissime biundulato.

Long. 102-128 fi ; lat. max. 23-28 fi ; lat. apic. aspect* cingul. usque ad

34 fi.

, floating on surface of

tallow water, near Mbete

Ki'itzTanganyika.—Among Chcetomorpha Linum,

Kituta Bay {26 Aug. 1904 ; no. 79). On rock

(29 Sept. 1904 ; no. 114).

This species should be compared with G. oxycephalum, Cleve, Synops. Navic.

Diat. i. (1894) p. 187, t. 5. fig. 10.

Family C0CC0NEMACE-2E.

Genus COCCONEMA, Ehrenb.

245. Cocconema ljsve, (Nag.) nob. Nag. in K\

Diat. Belg

Tanganyika. 4)

246. Cocconema leptoceros, Ehrenb. in Phys. Abh. Akad. Wiss. Berl.

1841 (1843), p. 412.— Cymbella leptoceros, Rabenh. Siissw. Diat, t. 7. fig. 14

(1843) ; Van Heurck, L c. p. 62, t. 2. fig. 18.

Victoria Kyanza.—Near Bukoba (17 Apr. 1905 ; no. 248).

247. Cocconema grossestriatum, (O.Milll.) nob.—Cymbella grossestriata,

O. Midi in Engl Dot. Jahrb. xxxvi. (1905) p. 154, t. 1. fig. 13.

Var. Tanganyika, var. n. (PL 8. fig. 9.)

Var. margine ventrali convexiore, polis obtusioribus sed levissime productis
;

striis validis et latis, 3'5 in 10 /jl (ad pol. 4 in 10 /*).

Long. 74 fi ; lat. 29 /i.

Tanganyika.—In plankton, near Kassanga (14 Nov. 1904; no. 159) and near

Kirando (1 Dec. 1904 ; no. 175).

This is a handsome Diatom with exceedingly coarse striae composed of large

granules. The specimens observed from Tanganyika were stouter and more

swollen on the ventral margin than Muller's Nyasa specimens, the strise being

even coarser.

248. Cocconema turgidum, (Greg.) nob.—Cymbella turgida, Greg. (1856);

Cleve, Synops. Navic. Diat. i. (1894) p. 168.

, Nyasa.—In swamp, Kota Kota (20 June, 1904 ; no. 18).

Tanganyika.—In swamp, Mrumbi (27 Dec. 1904 ; no. 196).
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249. Cocconema ventkicosum, (Kiitz.) noh.—Frustulia ventricosa, Kiitz.

(1834). Encyonema ventricosuni, Van Ilearck. E. csespitosum, Kiitz. (1849)

.

Tanganyika.—On the shore, near Niamkolo (1 Aug. 1904 ; no. 44) and in

Niamkolo Harbour (7 Sept, 1904 ; no. 87).

250. Cocconema gracile, (Rabenh.) G. S. West. Treat. Brit. Fresfnv. Al<t-

(1904) p. 299.—Encyonema gracile, Rabenh.

Nyasa,—In swamp, Kota Kota (20 June, 1904 ; no. 18).

Victoria Nyanza.—In swampy pool, near Bukoba (20 Apr. 1904 ; no. 618).

Tanganyika.—In plankton, Lofa River (5 Oct* 1904 ; no. 123).

251. Cocconema cymbiforme, Ehrenb. In/us. p. 225 (1838) : W. Sm.

Brit. /Hat. I p. 76, t. 23. fig. 220.

Nyasa.—In plankton, Deep Bay (24 June, 1904 ; no. 25). Among Alg;e

on rocks, Deep Bay (25 June, 1904 ; no. 26). Swampy lake margin,

Domini Bay (19 June, 1904 ; no. 579).

Victoria Nyanza.—Swampy pool, near Bukoba (20 Apr. 1905 ; no. (518).

In sheltered bay, near Entebbe (1 May, 1905 ; no. 620) ; very numerous and

with sporangia! valves.

Tanganyika.—In plankton, near iMbete (21 Sept. 1904 ; no. 105) and in

Vua Harbour (29 Oct. 1904 ; no. 150). In swampy pond, Mrumbi (27 Dec.

1905 ; no. 195). Among Utrieularia, mouth of Malagarasi River (16 Jan.

1905 ; no. 611).

252« Cocconema Cistula, (Ehrenb.) \V. Sm. Brit. Diat. i. p. 76, t. 23*

fig. 221.

Tanganyika.—Komba Bay (10 Oct. 1904 ; no. 134). Among Algae scraped

from bottom of Dr. Cunnington's dan (24 Jan. 1905 ; no. 217).

Var. maculatum, (Kiitz.) Cleve, Synops. Nark. T)iat. i. (1894) p. 173.

Cymbella maculata, A. Schm. Atlas, t. 71. fig. 21.

Victoria Nyanza.—In plankton, near Bukoba (21 Apr. 1905 ; no. 252),

Genus AMPHOKA, Ehrenb.

253. Am (1833) ; BacilL (1844)

(1864)

Nyasa.—On shore, Domini Bay (19 dune, 1904 ; no. 17). In swamp,

6 (Julv, 1904 ; nos. 33 and 34).

(

(28 Sept. 11)04 ; no. 105),

(11) Nov. 11)04 ; no. 170)

(1 Dec. 1904 ; no. 175), and near Baraka (24 Feb. 1905 ; no. 240).

254. Amphora coff.eiformis, {Ay.) Kiitz. BacilL (1844) p. 108 ; Cleve,

fy/nops. Navic. Diat. ii. (1895) p. 120.

Tanganyika.—In plankton, Komba Bay (11 Oct. 1904 ; no. 135).
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Rabenh. Fl. E\

Genus EPXTHEM1A, Breb.

A, (Ehrenb.) Kutz. Bacill. (1844)

Nyasa.—In plankton, Anchorage Bay (J

amp, Karonga (29 June, 19

ty (19 June, 1904 ; no. 579)

Victoria Nyanza.—In plankt<

Tanganyika

S
10) In

lake margin, Domira

(21 Apr. 1905 ; no. 252)
Mbete (28 Sept. 1904 ; no. 105)

Kala (19 Nov. 1904 ; no. 170). Among Utricularia, mouth of Malag
(16 Jan. 1905 ; no. 611)

p. 65.—Epithemia

Brit. Diat. p. 15, t

Tanganyika.

Genus KHOPALODIA, O. Mull

(Kutz.) O. Midi in Engl Bot. Jahrb. xxii. (1895)

^ Kutz. Bacill (1844) W. Sm.

Mrumbi (27 Dec. 1904 ; no. 181)

{Kutz.) K
Nyasa.—Swampy lake margin, Domira Bay (19 June, 1904 ; no. 579)

h near Bukoba (21 June, 1905 ; no. 252).
Victoria Nyanza.

Tanganyika.

(1

In

-» V

:J8)

(27 ')

257. Rhopalodia gibijekula, (Ehrenb.) O. Mall I. c. xxxvi. (1905) p. 165.
Epithemia gibberula, Kutz. Bacill. (1844) t. 30. fig. 3.

Nyasa.—Among Algre in shallow water, Anchorage Bay (15 June, 1904
;

no. 12). On rocks, Nkata Bay (23 June, 1904
Karonga (2 July, 1904 ; no. 33).

no. 23). In swamp,

Tanganyika.—Among floating Alga>, Kituta Bay (26 Aug. 1904 ; no. 79)

258. Rhopalodia hirudiniformis, O. Mali. I. c. p. 167.

Nyasa.—In the plankton, Anchorage

)

(20 June, 1904 ; no. 18)

(14 June, 1904 ; no. 10) In

(25 June

7)

). In scrapings

(15 June, 1904
;

Victoria Nyanza. (21 Apr. 1905 ; no. 252) In
swampy pool, near Bukoba (20 Apr. 1905 ; no. 618). Among Utricularia,

ar Entebbe (1 May, 1905 ; no. 620).

Tanganyika.—In plankton off Niamkolo

4)

(26 Aug. 1904 ; no. 79)

(19

(29 July, 1904 ; no. 36)

)n rocks, Mbete (29 Sept

LINN. JODRN. BOTANY, VOL. XXXVIII. M



162 MR. G. S. WEST ON THE FRESHWATER ALG.K

259. Rhopalodia gracilis, 0. Mull, in Engl. Dot. Jahrb. xxii. (1805)

p. 63 ; .4. Schm. Atlas Diat. t. 255. figs. 22-27.

an Islam! (29 July, 1904 ; no. 36)

(5 Nov. 1904 : no. 154)

Var. undulata, 0. Mull, in Hedwiyia, xxxvi. (1905) p. 163, t. 1. tig. 17.

Nyasa.—In plankton, Anchorage Bay (no. 1) and off Vahambwera Point

(24 June, 1904 ; no. 24).

Var. impressa, O. Milll. ; A. Schm. Atlas Diat. t. 255. figs. 28-32.

Nyasa.—Swampy lake margin, Dornira Bay (19 June, 1904 ;
no. 579).

260. Rhopalodia vermicularis. O. Mull. I. <: p. 67, 1. 1. figs. 34-39, t. 2.

figs. 10, 11, 14 ; A. Schm. Atlas Diat. t. 256. figs. 17-19.

Monl (17 1904 ; no. 14). O

(25 June, 1904 ; no. 26)

anza Maj

(

This species is commonly attached by thick gelatinous stalks and occurs in

lense clusters. It was observed forming thick, yellow-brown, matted masses

>n the back of a beetle (Limnogeton) on the lake shore, Karonga, Nyasa.

Family NITZSCHIACEiE.

Genus NITZSCHIA, Hass. ; em. Grunow.

261. Nitzschia Thyblionella, Hantzsch, in Rabenh. Ale/, no. 980 (1860)

Var. littoralis, (Grun.) Van Jleurch.—^. littoralis, Grim.

Tanganyika.— Tn plankton, near Niamkolo (7 Sept. 1904 ;
no. 88).

262. Nitzschia Lancettula, O. Mall, in Engl. Bot. Jahrb. xxxvi. (1905)

p. 175, t. 2. fig. 15.

Long. 46-48 fi ; Iat. 10-11 //, ;
punct. carin. 6 in 10 /* ; striis 13 in 10 ft.

Nyasa.—In plankton, Anchorage Bay (June 1904 ; nos. 9 and 10).

263. Nitzschia dissipata, (Kutz.) Grun. in Cleve Sf Grun. Arct. Diat.

p. 90 (1880).—Synedra dissipata, Kiltz.
-

Var, MEDIA, Hantzsch.

Tanganyika.—In plankton, near Sumbu (13 Oct. 1904 ; no. 138).

*

264. Nitzschia tubicola, Grun. I. c. p. 97 ; Van Heurck,

\el<j. (1885) t. 69. fig. 14.

Long. 69 fi ; lat. 7 /jl
;
punct. carin. 7 in 10 /i.

Tanganyika

id near Kala (19

D

(29 July, 1904 ; no. 36)
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265. Nitzschia amphibia, Grun. in Wien. Verhandl. (1882) p. 574 ; Van
mrek, Synops. Dial. Bely. (1885) p. 181, t. 68. figs. 15-17.
Cellulse lanceolate cum punct. carin. 7 in 10 p ; long. 35 fju ; lat. 10 p.

(15

G

* 4

2(Jfi. Nitzschia linearis, IT. &w. #,•;*. 7>m*. i. p. 39, t. 13. fie. 110.

Var. tenuis, Grun.—N. tenuis, JF. £m.
Nyasa.—In swamp, Kota Kota (20 June, 11)04 ; no. 18).

Tanganyika.— In swamp, Mrumbi (27 Dec. 1904 ; no. 196).
I

207. Nitzschia Palea, (Kutz.) IV Sm. L ,-. ii. p. 80.—Synedra Palea, Kiitz.
Badll. (1844) t. 3. fig. 27, t. 4. fig. 2.

Nyasa.—In swamp, Kota Kola (20 June, 1904
; no

Nkata Bay (24 June, 1904 ; no. 23)
no. 34)

. 18). On rocks,

In swamp, Karonga (2 July, 1904
;

(21 Apr. 1905 ; no. 252)

(7 Sept.

08). In swamp, Toa (10 Jan.

Tanganyika.—On rocks, Niamkolo Harboi

plankton, near Mbete (28 Sept. 1904 ; no. ;

1 905 ; no. 208).

Var. DEBILIS, Van Ifeurck.

Victoria Nyanza.—On rocks, Bukoba (17 Apr. 1905 ; no. 248).

Var. tenuirostris, Van Hearth.

Tanganyika.—In swamp, Toa (10 Jan. 1905 ; no. 208).

87) In

2(18. Nitzschia nyassensis

p. 177, t. 2. figs. 5-9.

5 Enyl. Bot. Jahrb. xxxvi. (1905)

Nyasa.

(aspect, valv.) (PI. 4. figs. 7-9.)

ambwera Point (24 June, 1904 ; no. 24) and
30). Also in swamp, Kambwelagoon near

9).

Tanganyika.—In plankton, Niamkolo (J

2), Kituta Bay (A

(i:

(14

Aug. 1904 ; nos. 36, 39,

near Mbete (28 Sept.

no. 135), Vua Harbour
0), near Kalambo (5 Nov. 1904 ; no. 154), near Kirando

(11

81)

(5 181) Maswa

(2 Sept. 1904 ; no. 83)

Also in Mtondwe Bay, among Algw scraped from

This Diatom occurred in prodigious quantity in the plankton of Tanganyika,
more especially from July to September. I am somewhat doubtful regarding
its exact identification, as it seems to me to resemble so closely the slender
and elongated species of Synedra. It undoubtedly agrees with Miiller s

m2
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species, which he described from the plankton of Nyasa and the pools in the

vicinity of that lake, but I am not convinced of its correct inclusion in the

m form of Synedra

West (

Boy. Irish Acad, xxxiii. (1906) p. 109, t. 11. figs. 1, 2), but the frustules are

r ot so straight as in that species, the markings not so distinct, and the poles

much less capitate. The African forms were commonly a little curved, which

is not surprising in such a long narrow Diatom, and in some of the collections

they were often curiously bent (especially in nos. 52 and 150). In this species,

and very probably in several other shorter ones, the genera NitzscUa and

Synedra merge into each other.

Family SURIRELLACEiE.
\ - '

'

Genus SUKIKELLA, Turp.

269. Surirella robusta, Ehrenh. in Ber. Akad. Berl. (1840) p. 215.

S. nobilis, W. 8m. Brit. Diat. i. p. 32, t. 7. fig. 63.

Var. splendida, {Ehrenh.) Van Heurck, Synops. Diat. Belg. 1885, p. 187,

t. 72. fig. 4.—S. splendida, Kiltz. Baciil. (1844) p. G2, t. 7. fig. 9.

Tanganyika.—In plankton, Lofu River (5 Oct. 1904 ;
no. 124).

270. Surirella Fullebornii, O. MiilL in Engl. Bot. Jalirh. xxxvi. (1905)

p. 30, t. 1. fig. 11.

Victoria Nyanza.—In plankton, near Bukoba (18 Apr. 1905 ;
no. 249).

1

Var. elliptica, O. Midi. I. e. p. 31, t. 1. fig. 13.

Long. 216-250 /* ; hit. 80-97 /x. (PL 3. figs. 3, 4.)

Victoria Nyanza.—With the typical form, but much more abundant (nos. 249

and 252).

271. Surirella bifrons, (Ehrenh.) Kiltz. Baciil. (1844) p. 61.

Var. tumida, O. Milll. L e. p. 27, t. 1. fig. 2.

Long. 98-160 fi ; lat. 46-53 p.

(J

Victoria Nyanza, (18

Var. INTERMEDIA, O. Milll. L c. p. 27, t. L fig. 1.

Nyasa. (J

i

Malomb^ \inclus* fi

]

Long. 125-161 fi ; lat. 70-74 fi. (PL 3. figs. 2, 13, 14, 22, 23.)

(At

a
- i
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This species was in great abundance and every intermediate stage was

noticed between it and S. bifrons var. tumida. Many of the forms of S. bifrous

var. tumida from Lake Nyasa might have been equally well named S. Malomba:

Much variation was also shown in the apiculation of the extremities.

273. Surirella NyassjE, 0. Midi, in (190

p. 33 [inclus. var. Sagitta, 0. Midi. I c. t. 2. fig. 4]

Long. 359-382 jm ; lat. max. 69-75 ft ; lat. ad med. 54-57 fi.

Nyasa.—In plankton, off Vahambwera Point (24 1904 ; no. 24),

(24 >), and off Karonga (1 July, 1904 ; no. 30)

• This handsome species was very abundant and many intermediate states

M
It is a large species, which, so far as present observations go, appears to be

*

(

confined to the plankton of Lake Nyasa.

Many of the frustules were thickly coated with attached

PI. 2. figs. 11, 12).

274. Surirella plana, sp. n. (PI. 8. fig. 5.)

S. subparva ; cellula ut in visa aspectu valvnlari ovato-elliptica ;
pseudo-

rhaphide recta et distincta ; costis validis subconfertis, circiter 3 in 10 fi

(29-30 in margine laterali unoquoque), transversis sed polos versus leviter

radiatis, pseudorhaphidem extensis ; alis curtis juxta margines laterales.

Long. 103 fjb ; lat. max. 39 fi.

Tanganylk 7)

This Diatom was only noticed from one of the plankton collections. It

should be compared with S. diaplvana, Bleisch, and S. tenera, Greg.

275. Surirella linearis, W. Sm. Brit. Diat. i. p. 31, fig. 58 a.

Victoria Nyanza —

no. 618).

Among Utricularia, near Bukoba (20 Apr. 1905 ;

i

27C>. Surirella constricta, Ehrenb. Mih\ t. 14. fig. 37 (1854).—Navi-
>

cula ? constricta, Ehrenb. Infus. 1838, p. 188, t. 21. fig. 17.

Var. africana, O. Midi, in Engl. Bot. Jakrb. xxxvi. (1905) p. 32, t. 2. fig. 1.

Long. 250-295 fi ; lat. max. 42-45 /* ; lat. min. 33-34 ft.

Tanganyika.— In plankton, Niamkolo (7 Sept. 1904 ; no. 88), near Sumbu

(13 Got. 1904 ; no. 138), and near Kassanga (14 Nov. 1904 ; no. 159).

*

277. Surirella obtusiuscula, sp. n. (PI. 8. fig. 7.)

S. parva ; cellula ut in visa aspectu valvulari oblongo-elliptica, marginibus

lateralibus leviter concavis (cellula levissime et gradatim constricta), polis

obtusis ;
pseudorhaphide recta vix distincta ; costis brevibus, transversis sed

polos versus

alis ad margines laterales
;

radiatis, 4 in 10 fi (20-21 in margine laterali unoquoque) ;

cellula ut in visa aspectu cingulato oblonga,

marginibus lateralibus in medio retusis, polis truncatis sed angulis rotundatis.
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Long. 60-62 ^ ; hit. max. 18 p ; lat. min. 16 fi.

Tanganyika.

Co
(19

(11 Oct. 1904 ; no. 135)

278. Surirella Tanganyika, sp. n. (PI. 8. fig. 6.)A parva
;
cellula ut in visa aspectu valvular! elliptico-oblonga, marginibus

laterahbus in parte mediana subparallelis, polis subconicis ad extreme leviter
rotunda is

; pseudorhaphide recta et distincta ; costis validis paucis 2-2* in
10 fi (12-13 in margine lateral! unoquoque), subbrevibus, iis in medio

,

transversa ns ad polos radiatis ; alis intra et juxta margines laterales ; valvis
inter costos dense et valde punctata ; cellula ut in visa aspectu cingulato
oblongo-rectangularis, angulis rotundatis.

Long. 84-88 //, ; lat. 30-32 p.

JT^Z^Jlnnkt°n
'

Kituk Bay <25 Au^ 1904
' ™- 77

)> ^ar
Mbete (28 Sept. 1904 ; no. 105), and near Kala (19 Nov. 1904 ; no. 170)

Ihis species was not uncommon in the above plankton collections. The
cost* are relatively few, although occasionally slightly irregular in their
arrangement

;
and they are also short, only extending about half the distance

(pseudoraphe) Th lse
seen in the valve-view are marginal or just within the margin. The entire'
valve between the cost* and right up to the pseudoraphe is strongly punctate,
inere is no hyaline area on each side of the pseudoraphe
The outward form of the valve, the few and remote cost*, and the strong

punctulations are features which separate S. Tanganyika from any other
species S i

279. Surirella striatula, Tmy. in D
Kiitz. BacilL(lSU) p. 62, t. 7. fig. ; Schn

Long. 120 //, ; lat. 82 p.

Tanganyika.—-In plankton, near Maswa

(S

<->

Ba ral

Thi
240)

(14 Jan. 1905 ; no. 211)

s interesting species is mostly marine and submarine in habit.

J

w.
280 Cymatopleura Solea, W. 8m. in Ann. Mag. Mat. Hist. ser. 2, vii.

»
(1851) p. 12 ; Brit. I)

(1844)

Nyasa.—In plankton, Anchorage Bay (1
Karongo (1 July, 1904 ; no. 30)

,
Victoria Nyanza.

no. 620).

Surirella Sblea, Kfttz. Baeill.

'

1004; 9)

•Amon ff

*

Utricularia, near Entebbe (1 May, 1905 •

*

Tanganyika,—In plankton, Kituta Bay ( iug. 1904 ; no. 81), Komba ',

(U Oct. 1904; no. 135), near Kirando (1 Doc. 1904: no. 175)—- (7 Feb. 1905; no. 227).
13



OF THE THIRD TANGANYIKA EXPEDITION. iG7

(= C.apteulatay

W. Sm.) accec

Tanganyika. (19

Var. laticeps, 0. Midi, in Engl Bot. Jahrb. xxxiv. (1005) p. 22 cum fig. 2.

Nyasa. (14 June, 1904 ; no. 10)

281. Cymatopleura Nyans.e, sp. n. (PI. 8. fig. 8.)

C. magna et insignis ; cellula nt in visa aspectu valvulari in parte mediana

angusta et subcylindrica, in partibus apicalibus valde inflatis subcircularibus,

polis submamillatis ; costis ad margines laterales 7 in 10 /* ;
celluia ut in

visa aspectu cingulato ut in C. Solea.

)

Aza (AP

nos. 249 and 252).

This species is distinct from C. Solea by reason of its curious dumbbell-

shaped valves. The median part of the valve is relatively narrow, and the

polar portions are almost circular in outline.

Class MYXOPHYCE^E.

Order HORMOGONE.E.
4 r

Family STIGONEMACE.E.

Genus NOSTOCHOPSIS, Wood.

282. Nostochopsis Goetzei, Schmidle, in Bot. Centralbl. lxxxi. (1900)

p. 417.-Myxoderma Goetzei, Schmidle, in Engl. Bot. Jahrb. xxx. (1902)

p. 246, t. 4. figs. 2, ?>.

crass, heterocyst. 5'5-6'5 /*.

,) 4-5 fi ; crass, ram. (cell, cylindr.)

Nyasa.—Taken in a shrimp-net in about 4 feet of water (15 June, 1J04 ;

The plants occurred in free-floating gelatinous masses of irregular outline,

reachino- a diameter of several cms. The main portions of the primary

filaments were more or less torulose, and the cells were of very variable

shape. The lateral branches consisted of cylindrical cells, 2^-4 times longer

than the diameter, with slight constrictions between them. The apical cells

were bluntly rounded. The heterocysts were invariably lateral, either sessile

or stalked, the stalk consisting of one to three rounded cells. Each branch

is attached to the side of one of the primary cells, from which it originally

arose as a small lateral outgrowth.

The specimens collected by Dr. Cunnington agreed very well with

Schmidle's description and figures, the plants he examined being collected in

the vicinity of Nyasa in 1899.
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I think Schmidle'

th Nostoclwvsis* W
must be regarded as synonymous

Goetzei)

distinction.

(N. lobatns), and to my mind this is not sufficient as a generic
AY n . i ,. <"5

iNost
and often stalked condition of the heterocysts, and this is the same in each
case. N. lobatus, Wood, is known to occur in Central Africa (vide W. & G. S
West, in Journ. Bot. xxxiv. (1896) p. 381, t. 361. figs. 1, 2 ; op. cit. xxxv.
(1897) p. 261) ; and JV. Goetzei differs from it in the more expanded thallus
and consequent laxer disposition of the filaments, which in their inferior part
are not arranged in parallel bundles.

SCYTONEMA

Family SCYTONEMACEJE.

Genus SCYTONEMA, Ag,

(1889)

(Dillw.) Bot. F
D

St/st. Algar. 1824, p. 38 ; Born. & Flak, in

Scytonema figuratum, Ag.
*

(1887)
Bot

Tanganyika.—In swamp (23 Aug. 1904 ; no. 72)

Ag. (pro parte).

(47.)

6 e
Bot. i. (1875) p. 380 ; B

{Kutz.)

Lyngbya crispa,

Nyasa.

Tanganyika
(25 June, 1904 ; no. 26)

dan

Among other Algse scraped from bottom of Dr. Cunnington's

Genus TOLTPOTHRIX, Kutz.

285. Tolypothrix tenuis, Kutz. Phjc. Gen. p. 22S (1843); em. J. Schmidt,
m Bot. Tidsshr, xxii. (1899) pp. 383 et 413.—Indus. T. lanata, Wartmann,
1858.

Crass, fil. 11-14 fi ; crass, trich. 9-10 fi.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).
I thoroughly agree with Schmidt (I. c. 1899) regarding the identity of

Tolypothrix tenuis, Kutz., and T. lanata, Wartm.

Family N0ST0CACEJE.

Genus NOSTOC, Vaucher.

286. Nostoc paludosum, Kutz. Tab. Phyc. ii. (1850) p. 1 t 1 fig 2 •

Rabenli. Fl. Europ. Alg. ii. (18(55) p. 164 ; Born. $ Flail I. c.

p. 191.
(1888)

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 31).
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287. Nostoc piscinale, Kiitz. Phyc. general (1843) p. 208 ; Tab. Pliyc.

(1888)

Cras

(1840)

(a ; diam. spor. 5'5-7*5 fi

Tanganyika.—In plankton, Kituta Bay (24 Aug. 1904; no. 74). On

surface of swamp, Toa (10 Jan. 1905 ; no. 209).

288. Nostoc caeneum, Ag. Si/st. Algar. 1824, p. 22 ;
Bom. $ Flah. I c.

(1888) p. 186.

Crass, trich. 2'8-3*5 fi ; long, heterocyst. 10 fi; lat. heterocyst. 5*5 p ;

long. spor. 9-11-5 /j, ; lat. spor. 5'7-6'5 fi.

Tanganyika.— In plankton, Kituta Bay (27 Aug. 1904 ; no. 82).

Genus ANAB.ENA, Bory.

(1888)

(Lymjb.) Breb. Alg. Ear. Falais. p. 36 (1835);

28 : J. Schmidt, in Bot. Tidsdr. xxii. (1899)

p. 367.

Forma trichomatibus curtis, spiraliter dispositis, anfractibus arctis pie-

rumque 2-4 ; cellulis globosis cum granulis conspicuis paucis ;
heterocystis

intercalaribus (non terminalibus) ; sporis non vidis.

Grass, trich. 6-7 jm ; crass, heterocyst. 7*5-8 fi. (PI. 4. tigs. 10, 11, 14, 15 ;

PI. 10. % 1.)

Nyasa.—In the plankton, Anchorage Bay (13 June, 1904 ; no. 9) and

Monkey Bay (17 and 18 June, 1904 ; nos. 15 and 16) ; very abundant.

Tanganyika.—In the plankton, near Kalambo (5 Nov. 1904 ; no. 154),

near Kirando (1 Dec. 1904 ; no. 175), and near Utinta (5 Dec. 1904 ;

no. 181).

The trichomes are spirally twisted after the manner of a corkscrew, mostly

making from 2 to 4 turns, rarely as many as 8. The cells are almost exactly

globose, and the heterocysts were never observed to be terminal. It was the

dominant feature of two of the Nyasa plankton collections.

This form may be the same as the Anabama mentioned by Schmidle as

occurring in Lake Nyasa, and for which he suggested the name " A. Flos-

aqua>, forma diseoidea" (cf. Schmidle, in Engl. Bot, Jahrb. xxxii. (1903)

p. 61). It is, however, rather larger than the measurements he gives for the

specimens collected by Dr. Fulleborn. It may also be identical with

A. spiroides, Klebahn.

Dr. Cunnington states that on one occasion in Lake Nyasa, and on a few

occasions in Lake Tanganyika, a yellow scum was present on the surface,

which he attributed to immense quantities of an Anabama. He thinks that

this appearance was the same as that noted by Livingstone and more recently

M who describes

the surface as " appearing as if tinged with a fine golden dust," Mr. Moore,
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however, says that the "yellow clouds" consisted of a large infusorian

resembling a Pendinivm or a Colpodium. The organism in question may
have been a Peridinium or possibly Botryoeoeeu* Bmunii, a Protococcaceous
alga, which is the cause of similar coloration and "yellow clouds" in many
European lakes.

j

Var. circularis, var. n. (PL 4. figs. 10, 1 I, 14, 15 ; PL 10. fig. 2.)
Var. filis brevissimis, spiraliter dispositis anfractibus 1-1£, utroque fine

heterocysta terminatis; cellulis sphsericis, oblongo-ellipticis vel oblongis, cum

c
(gas-rac.)

i* fi ; crass, heterocyst. 5-8 ft.

Tanganyika.—In plankton, Komba Bay (11 Oct. 1904; no. 135), near
Sumbu (1

near Kalambo (5 Nov. 1904; no. 154), near

138), Vua Harbour (29 Oct. 1904; no. J 50).

159)
(14 Nov. 1 904 :

Chamaluki (15 Nov. 1904 : no. 160) ; near Kala (1

(1 Bee. 1904 ; no. 175), near Maswa (14
1905

; no. 211), and near Baraka (24 Feb. 1905 ; no. 240).
This variety was the dominant feature of some of the plankton collections

from Tanganyika, giving the collected sediment a decided blue-green colour.
The trichomes are remarkable for their shortness, being mostly coiled in the
form of a circle, sometimes overlapping at the extremities to form a spiral

with about one and a half turns. Each end of this short trichoma is

terminated by a globular or ellipsoidal heterocyst, and both cells and hetero-
cysts 'Contain a single large granule, most probably of the nature of
gas-vacuole. The total length of the trichomes from heterocyst to hetero-

Very rarely a straight (or almost, straight)
cyst varies from 80 to 140
tricl

H*

lome is observed among the coiled ones. The cells are somewhat variable
in form, showing all gradations from globose to oblong.

290. Anab/ena sp. (PL 9. fig. 8.)

1. trichomatibus rectis rigidissimis, evaginatis, solitariis ; cellulis splucrieo-
f

compressis, cytoplasmate atro-viridi et minute granulato ; heterocystis
spha3ncis, diametro trichomatis subsequalibus ; sporis non visis. Forsan sit

propria species : A. rhtidis/tima.

Crass, trich. 11-12 ja.

Victoria Nyanza.—Among Utricularia, near Bukoba (20 Apr. 1905;
no. (118).

Tanganyika.— In plankton, near Kala (19 Nov. 1904 ; no. 170).
The trichomes of this Anabcma were remarkable for their exactly lineal

character.

i

e

291. ?Anab.*;na

sei\, Bat. vii. (1£

(Kiitz.) Sf Flah in Ann. ScL Nat
euualis. Kiitz. f1843k

Crass, trich. 3 -5-4 p ; crass, heterocyst. 6 /* ; sporis non vidis.

Nyasa.
(
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292. Anab^ena Tanganyika, sp. n. (PL 10. fig. 3.)

A. pelagica, trichomatibus brevissimis, spiraliter contortis anfractibus 1-2

(plerumque circ. 11), evaginatis, inter cellulas non constrictis, utroque fino

heterocysta terminatis ; cellulis cylindricis, diametro 2-3-plo longionbus

(3-5-8-0 fi longis), utroque polo truncatis ; cytoplasmate minute granulato,

pallide seruginoso ; heterocystis oblongo-cllipticis terminalibus ;
sporis elhp-

ticis, solitariis ?, ab heterocystis plerumque remotis, episporio lsevi et hyalino.

trich. 2-4-2'6 fi ; long, heterocyst. 5*5 fi ; lat. heterocyst, 3 fi ;Crass.

long. spor. 13 fi, lat. 7 /jl.

Tanganyika. (24 Feb. 1905 ; no. 240)

This species presents a similar modification of the trichomes to that shown

by A. Flos-aqua var. cvrcularis. Each trichome is short and twisted into

a spiral of rather more than one complete revolution, and each extremity is

terminated by a heterocyst. Beyond this point, however, the resemblance

ceases. A. Tanganyika is a very much narrower species, with exactly

cylindrical cells and scarcely any trace of constrictions between them.

In the thickness of its trichomes it most nearly approaches A. hyalina,
I

Schmidle, but is very different in other characters and in its habit.

293. Anab/ENA sph.ekica, Born. $ Flak, in Ann. Sci. Nat. T ser., Bot.

vii. (1888) p. 228.

Forma tenuis: crass, trich. 4-5 fi ; crass, heterocyst. 5*5 fi; long. spor.

11-14 (j, ; lat. spor. 10 ft.

Nyasa.—Among Utricularia, Domira Bay (19 June, 1904 ;
no. 579).

^

• The filaments are rigid and straight, and except for being a trifle thinner

agree in every particular with the description of A. spharica. It is similar in.

dt

flexuose and circinate, and the spores are relatively larger.

294. Anabana sp. ad A. balticam, .J. Schmidt, accedens

valde flexuoso-circinatis ; cellulis globosis, diam. 3-3" 5 ^ ;
sporis non vidis.

Nyasa.—In plankton, Anchorage Bay (13 June, 1904 ;
no. 9). .

;

; trichomatibus

Genus NODULAKIA, Mertens.

295. Nodulakia spharocari'A, Bom. # Flak. 1. c. (1888) p. 245.

Crass, trich. G /a.

Tanganyika.—On surface of swamp, Toa (10 Jan. 1905 ;
no. 208).

29G. Nodulakia tenuis, sp. n.

N. fills tenuibus, brcvibus et rigidis, utroque fine paullo attenuate et

cellula acute conica terminatis ; vagina tenerrima, hyalina et diffluente, vix

conspicua ; cellulis ante divisionem diametro sequilobis, rotundo-quadratis ;

heterocystis late ellipsoideis ; sporis . ft • t

Crass, trich. 3-3'8 fi ; crass, heterocyst. 5'5-G n ; long, heterocyst. 7 ft.
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Tanganyika.—Among various Algae, floating, Komba Bay (10 Nov. 1904
;

no. 134).

The spores of this species were not observed, but it differs so much from
previously described plants of this genus that I feel justified in naming it

Nodularia tenuis.

The trichomes are thinner than those of N. Harvet/ana, (Thw.) Thur., the
cells are rounded quadrate, and the apical cells are acutely conical. The
heterocysts are very numerous, broadly elliptical in form, and situated about
110-120 fi apart.

/a ; sporis non

207. Nodularia sp.

^

Crass, cell, veget. (tricb.) 6-7 p ; crass, heterocyst. 10-11
vidis.

Nyasa.—In shore-pools, Nkata Bay (23 June, 1904 ; no. 22).

298. Nodularia sp.

Crass, trich. 4-4'5 //, ; cellulis depresso-quadratis
; heterocystis late

ellipticis, long. 7-5-9 p, lat. 6-7 fi ; cellula lapicali hemisphaerica ; sporis
non vidis.

Tanganyika.—Among Cladophora sp.,

etc., Niamkolo (1 Aug. 1904 j no. 44).

on stones, shells, roots of grasses,

Genus CYLINDKOSPEJftMUM, Kiitz.

299. CymndboSPermum Goetzei, Sehmidle, in Engl Bot. Jahrb. xxx.
(1902) p. 245, t. 4. fig. 5.

Crass, trich. 2*2-3 n ; cellulis diametro 1^-2-plo longioribus ; long,
heterocyst. 8-9 fi ; lat. heterocyst. 3-3'8 yu, ; long. spor. 19-28 /* ; lat. spor.
6-2-9*2 p.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).
This characteristic species was abundant in stagnant water. It is chiefly

remarkable for its narrow trichomes and the length of the heterocysts.

Family OSCILLATORIACEJE.

Subfam. V a <; I x a hie je.

Genus SCHIZOTHKIX, Kiitz.

300. Schizothrix lacustris, .1. Br. in Kiitz. Sp. Alg, (1849) p. 320 ;

Gomont, in Ann. Sci. Nat. V ser., Bot. xv. (1892; p. 301, t. 6. figs. 9-12.
Crass, trich. 1-2-1-4

/*

Tanganyika.—On rocks, in a few fathoms, Niamkolo Harbour (9 Aug
1904 ; no. 54).
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Genus MICROCOLEUS, Dennaz.

301. MlCBOCOLEUS VAGINATUS, (Vauch.) Gomont, in Morot, Journ. de Bot

iv. (1890) p. 353 ; Ann. Sci. Nat. T ser., Bot. xv. (1892) p. 355.

Var. monticola, (Kiitz.) Gomont.—Chthonoblastus monticola, Kiitz.

Crass, trich. 3'6-4 fi.

Nyasa.—On rocks, Nkata Bay (23 June, 1904 ;
no. 23).

Subfam. Lyni; d y e 2.

Genus PLECTONEMA, Thur.

302. Plectonema \Vollei, Farlow, in Bull. Bussey

G

(1875) p. 77

Farlow (1876)

K

Crass, fil. £

Tanganyika, (
36)

* * - *. -

(11 Oct. 1904; no. 135), and near Sumbu (13 Oct. 1904;

. 138).

Forma robusta : crass, fil. GO-80 /t ; crass, trich. 42-59 fi.

Tanganyika.—Floating and dredged, Komba Bay (10 Oct. 1904 ;
no. 134).

This stout form was loaded with epiphytes.

303. Plectonema Tomasinianum, (Kutz.) Bonn in Bull. Soc. Bot. France,

i. (1889) p. 155 in obs. ; Gomont, I. c. p. 99.

Crass, fil. 18-23 p ; crass, trich. 15-17 /*.

Tanganyika.—With the preceding species (no. 134).

Genus LYNGBYA, C. A;,.

304. Lyngbya putealis, Montague, in Ami. Sri. Nat. ser. _, Bot. xin.

(1840) p.
4200 ; Gomont, I. c. p. 143, t. 3. fig. 14.

Crass, fil. 9-5-10-2 /x ; crass, trich. 7-7*8 fi.

Tanganyika.—On shells, dredged in about 10 fathoms, Pemba (23 Nov.

1904 : no. 174).

305. Lyngbya Martenstana, Menegh'mi, Cons/>. Alg. Evgan. (1837) p. 12;

Gomont, I. c. p. 145, t. 3. tig. 17.—Oscillatoria turfosa, Carm. (1841).

Crass, fil. 8 ft ; crass, trich. 6 fi.

Tanganyika.—On rocks in shallow water, Mbete (29 Sept. 1904 ; no. 114).

306. Lyngbya versicolor, (Wartm.) Gomont, I. c. p. 147, t. 4. hgs. 4, o.

Crass, fil. 3-8-4-5 p ; crass, trich. 2*8-3-3 p.

Hyaaa.—On rocks, Nkata Bay (23 June, 1904 ; no. 23). Amongst various

Alga- scraped from bottom of s.s. 'Guendolcn' at anchor S. end of {lake

(15 June, 1904 ; no. 577).
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Victoria Nyanza.—On rocks, Bukoba (17 Apr. 1905 ; no. 248).
Tanganyika.—On rocks in shallow water, Mbete (2D Sept. 11)04 ; no. 114).

/

307. Lyngbya .eri GiXEO-casRULEA, {Kutz.) Gomont,
lot. xvi. (1892) p. 146, t, 4. figs. 1-3.

J. Inn. ScL Nat. V ser.,

Tanganyika.—On rocks, Niamkolo Harbour (7 Sept. 1904 ; no. 87).

308. Lyngbya Kutzixgii, Svhmidle, in j (181)7)
p. 58.—Leibleinia Martensiana, AVtfc. Ta/,. ./%,-. i. p. 45, t. 82. n>. 1.
I

Var,

p. 620.
( Lon III E,

e

)

£?<>£. Jahrb. xxxiv. (1905)
Vbrdrf. ;% Sandvic. p. 4. L. subtilis,

8ckmidle
}
L c.

2)
r> L, distincta,

Victoria Nyanza.—Among Utricularia, swampy pool near Bukoba (20 Apr.

no. 620).
618) and in sheltered bay near Entebbe (1

309. LYNGBYA CIRCl'MCRETA, sp. n. (PL 9. fig. 7.)

L. fills solitariis pelagiis et brevibus, spiraliter contortis
; spin's latis et

arctissimis, anfractibus adnatis 2-9 (plerumque 2-2£) ; vaginis tenuibus,
firmis, arctissimis et achrois; cellulis subquadratis vel diametro brevioribus'
cytoplasmate pallide serugineo et homogeneo

; cellula apicali rotundo-
trnncata.

Crass, cell. 1-8-2-1 ^ ; long. cell. 1-2 fi ; diam. anfract. 28-44 a.
Nyanza

(1 June, 1905; no. 620)
Ihis species occurred floating in the plankton as closely coiled threads which

have the appearance of small hoops. The filament grows in the manner of
a flat spiral, the twists of the spiral being wide but very close together.

Tt is nearest to L. contorta, Lemm., but differs in the hoop-like coiling of
its filaments, which are also of greater thickness, and in the much shorter
eel Is. The coils of L. drcumcreta are much wider than those of L. rontorta
and more exactly circular.

310. Lyngbya purpurea, Gomont, I, c. (1892)
puren, Hook. f. $ ffari\

Crass, trich. 1*7 /*.

Tanganyika.—Among Calothri.v cartilaginea, sp
(6 Jan. 1905 ; no. 205).

n., on inside of canoe

311. Lyngbya bipi notata, Lemm. in Forschungsh Biol. Stat. Phm, vi.
(1900) p. 138, t. 2. fig. 48 ; I. c . x. (1903) p. 152.

a. Crass, trich. 1-4-1-5 /* ; long. cell. 3-5-5*5
fi.

Nyasa.—In plankton, near Mtangula (22 June. 1904
;

no. 20), and ofF
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Vahambwer; i (24 11)04 ; no. 24), In swamp, Kambwelagoon

(5 Oct, 1904: ; no. 124)

The range of

near Karonga (27 June, 1904 ; no, 29).

b. Crass, trich. 1 p ; long. coll. 5-6 p.

Tanganyika.—In plankton, Lofn River

This minute Lyngbya exhibited considerable variation,

diameter was from 1 fi to 1"5 ^ and the length o£ the cells from 3*5 to 6 fi.

In all cases a strong puncta or large granule was visible on each side of the

dissepiments. In some instances the filaments were regularly twisted into

lax spiral, in others they were only curved, and very rarely they werea lax s

almost straight. The spiral specimens only differed from L. Lagerheimii,

(Mob.) Gomont, in the slightly longer cells, and in some of them the apical cells

were very slightly narrowed and faintly capitate as in L. Nyassce, Schmidle.

I place the plants observed under L. Upunctata, Lemm., mainly owing to

the length of the cells. They appear to me to combine the characters of

L. Lagerheimii, L. bipnndata, and L. Nyassce, three Lyngbyas which would

perhaps be better regarded as constituting one species with well-marked

puncta and with filaments which frequently become twisted into a lax spiral.

Particularly interesting was the finding of narrowed and faintly capitate

apical cells in the spirally twisted forms. Precisely the same plant was

observed from stones in a swamp as occurred in the plankton.

312. Lyngbya perelegans, Lemm. In Abh. Naf. Ver. Bremen, xvi. (1899)

p. V>:> ; xviii. (1904) p. 153, t. 11. Hgs. 13, 14.

Crass, cell. 1*5-1-8 /*.

Tanganyika.—In plankton, Niamkolo (Au#. 1904 ; nos. 39 and 52) an<l

near Kala (19 Nov. 1904 ; no. 170).

313. Lyngbya j/lmnetica, Lemm. in /Jot. Centralb. lxxvi. (1898) p. 154 ;

Forschungsb. Biol. Stat. Plan, x. (1903) p. 151.

Tanganyika.—In plankton off Niamkolo Island (29 July, 1904 ; no. 36).

Genus PHORMIDIUM, Kiitz.
I

314. PhormiDIUM FOVEOLARUM, (Mont.) Gomont, in Ann. Sci. ISat. 7
e
ser.,

Bot. xvi. (1892) p. 164, t. 4. fig. 16.

Crass, trich. 1'4-1'8 /a.

Tanganyika,—Epiphytic on Plectonema Wollei, Komba Bay (10 Oct. 1904;

no. 134). On rocks, among Lynghya Martensiana and L. versicolor, Mbete

(29 Sept, 1904 ; no. 114). On rocks dredged in 2 or 3 fathoms, Niamkolo

Harbour (7 Sept, 1904 ; no. 87).

The varied habit of this species is worthy of comment.

315. PhormiDIUM tenue, (Menegh.) Gomont, I. c. p. 169, t. 4. figs. 23-25.

Tanganyika.—On stones, shores of lake Niamkolo (1 Aug. 1904 ; no. 44).

In swamp, Kituta (23 Aug. 1904; no. 72), Near Kala, both in the plankton
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and dredged from the bottom (19 Nov. 1904; nos. 170 and 171). In swampy
pond, Mrumbi (27 Dec. 1904 ; no. 195). In swamp, Toa (10 Jan. 1905 ;

no. 208). In plankton near Baraka (24 Feb. 1905 ; no. 240).

316. Phormidiitm ANGXTSTISSIMUM, W. § G. S. West, in Journ. ./Jot. xxxv.

May, 1905;

(1897) p. 72.

Crass, trich. 0*8 fi.

Victoria Nyanza.—Among Utricularia, near Entebbe

no. G20).

Tanganyika.—In plankton, near Kala (19 Nov. 1904; no. 170). In swamp,
Toa (10 Jan. 1905 ; no. 208). In plankton, middle of lake between Rumonge
and Uvira (30 Jan. 1905 ; no. 218). Among Utricularia, mouth of Mala-

garasi River (16 Jan. 1905 ; no. (ill).

317. Phormidium Corium, {Ag.) Gomont, in Morot, Journ. de Bot. iv.

(1890) p. 355 ; Ann. Scl Nat. V ser., Bot. xv. (1892) p. 172, t. 5. figs. 1, 2.

Crass, trich. 3*8 ft.

Tanganyika.—On rocks below the water-level, Kassanga (10 Nov. 1904
;

no. 156).

318. Phormidium papyraceum, (Ag.) Gomont, 11. cc. p. 355 ; p. 193, t. 5.

figs. 3, 4.

Crass, trich, 3" 6 fi.

Tanganyika.—Epiphytic on Plectonema Wollei, Komba Bay (10 Oct. 1904;

no. 134).

319. Phormidium inundatum, Kntz. Sp. Alg. (1849) p. 251 ; Tab. Phyc.

i. p. 32, t. 45. fig. 3 ; Gomont, I. c. (1892) p. 172, t. 4. figs. 31, 32.

Crass, trich. 3-4'3 fx.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 33).

320. Phormidium ambiguum, Gomont, I.e. (1892) p. 198, t. 5. fig. 10.

Crass, trich. 5*5-6 p.

Tanganyika.—On rocks dredged in 2 or 3 fathoms, Niamkolo Harbour

(7 Sept. 1904 ; no. 87), and on rocks just below water-level, Kassanga

(10 Nov. 1904 ; no. 156).

321. Phormidium autumnale, (Ag.) Gomont, I. c. (1892) p. 187, t. 5

figs. 23, 24 ; J. Schmidt, in Bot. Tidsskr. xxii. (1899) pp. 348, 410.—

Phormidium uncinatum, (Ag.) Gomont, 1890 ; /. c. (1892) p. 184, t. 5

figs. 21, 22.

Crass, trich. 5*8-6'2 ft.

Tanganyika.—On rocks, shallow water, Mbete (29 Sept. 1904 ; no. 114).

n



OF THK THIRD TANGANYIKA EXPEDITION. 177

in

Genus OSCILLATORIA, Vauch.

322. Oscillatoria Princeps, Vaitch. J/ist. Conf. (1803) p. 190 ; Gornont,

Arm. Sci. Nat. V ser., Bot. xv. (1892) p. 206, t. 6. fig. 9.

Tanganyika.—Tn plankton, Kituta Bay (27 Aug, 1904 ; no. 82).

323. Oscillatoria tenuis, Ag* Ahj. Del. ii. (1813) p. 25 ; Gomont, I. c.

p. 220, t. 7. figs. 2, 3.

Victoria Nyanza.—In swampy pools, Bukoba (20 Apr. 1905 ; no. 251).

Tanganyika.—In plankton, near Mbete (28 Sept. 1904; no. 105). Among
Utricularia, mouth o£ Malagarasi River (16 Jan. 1905 ; no. 611).

324. Oscillatoria amphibia, Ag. in Flora, x. (1827) p. 632 ; Gomont, I. c.

p. 221, t, 7, figs. 4, 5,—Oscillaria tenerrima, Kutz. (1843).

Crass, trich. 3 fi.

Victoria Nyanza.—Swampy pool near Bukoba (20 Apr. 1905 ; no. 618).

325. Oscillatoria geminata, Menegh. Consp. Alg. Eugan. (1837) p. 9
;

Gomon t, I. e. p. 222, t. 7. fig. 6.

f

Crass, trich. 3 //,.

Nyasa.—Tn swamp, Karonga (2 July, 1904 ; no. 34).

326, Oscillatoria splendida, Grev. FI. Edinb. p. 305(1824); Gomont,

I. c. p. 224, t. 7. figs. 7, 8.—Oscillaria leptotricha, Kutz. Phjc. Germ. (1845)

p. 157.

Var. attenuata, W. § G. S. West, in Journ. Roy. Aficr. Soc. ser. 2

xvi. (1896) p. 165, t. 4. fig. 58.

Crass, trich. 2'3 fi.

Tanganyika.—Among Utrkularia, mouth of Malagarasi River (16 Jan.

1905 ; no. 611).

327. Oscillatoria Tanganyika, sp. n. (PL 9. fig. 9.)

O. trichomatibus solitariis natantibus et pelagiis, elongatis, olivaceo-

viridibus, rectis vel subrectis, apicem versus longe attenuatis, apicibus

curvatis vel interdum recurvatis, rotundatis vel rotundo-trimcatis, inter

cellulas constrictis ; cellulis subquadratis vel plerumque leviter brevioribus,

apicem versus ad duplo longioribus ; cytoplasmate minute granuloso et

interdum oranulis magnis subrefringentibus (gas-vac. ?) paucis farcti ; cellula

apicali plerumque valde curvata, nunquam capitata, extremitati rotundata vel

subtruncata ; calyptra nulla.

Crass, trich. 10-12 fi ; crass, apic. trich. 6 fi; long. cell. 6-10 fi ; long.

cell, apical. 11—15 fx.

Kirando (1 Dec. 1904 ; no. 175)

(2

lift

LINN, journ.—BOTANY, VOL. XXXVIII. N
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a species which occurs on maritime rocks about the tide-limits. It is, how-

ever, distinguished by its thicker and much straighter trichomas, by the

conspicuous constrictions between the cells, and by its free-floating habit.

0. Tanganyika is a remarkable species and has undoubtedly a closer affinity

with 0. snbuliformis than with any other known species of the genus. So

striking is this resemblance, and so different is 0. Tanganyika1 from other

species of the genus, that one feels justified in suggesting that these two species

have had a common origin, O. Tanganyika* having acquired certain distinctive

characters as a result of its adaptation to a pelagic existence.

328. Oscillatoria subbreVIS, Schmidle, in Engl. Bot. JaJtrb. xxx. (1902)

p. 243, t. 4. fig. 7.

Forma major ; crass, trich. 10-10*5 jjl.

Tanganyika.—In swamp, Mbete (28 Sept. 1904 ; no. 108).

The specimens from Tanganyika are in perfect agreement with Schmidle/s

species except for the thickness. The trichomes are straight, with un~

attenuated and bluntly rounded extremities, and the cells are exceedingly

short. The transverse cell-walls are bent as in specimens of O. subbreris

which I have recorded from Barbados in the West Indies (vide Journ. Bot.

xlii. (1904) p. 292), some of them being concave and some convex to the apex

of the trichome. The dark disc-shaped masses of intercellular (?) substance

occur at irregular intervals along the length of the trichome.

329. Oscillatoria Formosa, Bory, Diet. CI. Hist. Nat. xii. (1827) p. 474;

ser., Bot. xv. (1892) p. 230, t. 7. fig. 16.Gomont, in Ann. Sri. Nat. 7
e

Crass, trich. 4-4*2 fi.

Tanganyika.—Dredged from a few fathoms, near Kala (19 Nov. 1904 ;

no. 171).

330. Oscillatoria Cortiana, MenegMni, I. <>. p. 8 ; Gomont, I e. p. 231,

t. 7. fig. 17.

Crass, trich. 7—7*5 (x.

Tanganyika.—In plankton, near Maswa (14 Jan. 1905; no. 11).

Previously recorded only from thermal waters in Italy and Hungary.

Genus SPIKULINA, Turp.

Pliyc. i. p. 2

t. 7. fig. 32.

Nyasa.—

<

Decad. xiv. (1836) Tab.

to
CErsted (1842) ; Gomont, I c. p. 253,

—On stones on shore, Domira Bay (19 June, 1904 ; no. 17).

332. Spirulina laxissima, sp. n. (PI. 9. fig. 6.)

Trichomata angustissima, solitaria, inter algas pelagias sparsas, in spiram
laxissimam regularem diametro 4-5-5'3

fj,
sequaliter contorta, anfraetibus

17-22 fi inter se distantibus
; apicibus trichomatis rotundo-obtusis ; cyto-

plasmate pallide sernginoso et homogeneo, sine granulis.



OF THE THIRD TANGANYIKA EXPEDITION. 179

Crass, trich. 0* 7-0*8 p ; long. tot. trich, 21-275 fi.

Tanganyika.—In plankton, near Chamkaluki (15 Nov. 1904; no. 160) and

near Kala (19 Nov. 1904 ; no. 170).

This species occurred in abundance in the two above-mentioned collections.

The trichomas are exceedingly narrow and are chiefly remarkable for the

laxness of the spirals. Some of them were very short, scarcely exceeding

a single turn of the spiral, whereas others possessed as many as fourteen

turns and reached a length of 275 fi.

333. Spirulina Princeps, W. 8f G. S. West, in Trans. Linn. Soc. ser. 2,

Bot. vi. (1902) p. 205.—S. Gomontii, Gntw. in Bull. Acad. Sci. Cracov.

(1902) p. 613, t. 40. fig. 69. S. gigantea, Schmidle, in Engl. Bot. Jahrb.

xxxii. (1903) p. 59, t. 1. fig. 5.

Crass, trich. 3%5-4*8 /*. (PL 9. fig. 5.)

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 34).

This species has a wide distribution in the tropics, having been described

from Java, Ceylon, and Central Africa. Unfortunately, it was described as

a " sp. nova " in each case, the name Spirulina princeps being the first one

jriven to it.

The cell-contents are of a bright blue-green colour, and homogeneous in

character except for a few scattered refractive granules, which are rarely

absent* The trichomes are slightly variable in thickness, and in the width of

the spiral and relative distance apart of the turns, but to my mind these

differences are not of a specific nature. The width of the spiral varies within

the extremes even in a single trichome, and the distance between the turns

of the spiral varies at different parts of the same trichome.

The following table shows the differences of measurement between the described forms :

Locality.
Thickness
of trichome.

3-8 p

Diameter
of spiral.

Distance apart

of turns.

Java
(Sp. Gomontii ofr

Gutwinski).

8-8 M 11 /t

r '

j

Ceylon. 4*5-5 /x 11-12 a*
9-5 fi

i

Africa (Nyasa)

(Sp. gigantea of

Schmidle).

3-4 ft ll-16/i

I

\

i

Africa (Nyasa)

(coll. bv
Dr. Cunning-ton).

3-5-4-8
fi 9-12 n 10-12

f*

x2
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The following diagnosis takes into consideration the limits of variation for the species :

—

Trichomata robusta et solitaria, inter algas varias sparsas, curta, in spiram laxam vel

laxiusculam plus minusve subregulariter diametro 8-8-1(5 p contorta ; anfractibus 9*5-11/4.

inter se distantibus ; apicibus trichoinatis obtusis vel rotundato-obtusis ; cytoplasmate

geruo'ineo-coeruleo et homogeneo, cum granulis minutis sparsis. Crass, trich. 3-5 /x.

Geoyr. distribution,—Central Africa ;
Ceylon ; Java.

Family RIVULARIACEJE.

Genus CALOTHRIX, Ag.

334. Calothrix juliana, (Menegh.) Born. § Flak, in Ann. Sou Nat

(1886)

12 a («
9*3 ii.

Nyasa.—In scrapings from bottom of s.s.
; Guendolcn ' at anchor S. end o£

lake (15 June, 1904 ; no. 577).

335. Calothrix epiphytic a, W. § G. S. Wed, in Journ. Bot. xxxv.

(1897) p. 240.

Crass, fil. ad has. 4*5-9 fi ; crass, trich. ad has. 2'8-5'8
ft.

Nyasa.—On Cladophora, Anchorage Bay (no. 11),

Tanganyika.—On Cladophora scraped from the bottom of Dr. Cunnington's

dan (24 Jan. 1905 ; no. 216).

336. Calothrix rrevissima, sp. n. (PL 10. fig. 8.)

C. filis minutis et epiphytieis, culmis vetustis pelagiis affixis, gregariis et

brevissimis, longitudine toto 53-94 //,, non vel levissime attenuatis ; vagina

firma, arcta, psene cylindrica, tenui, hyalina et achroa ; trichomatibus pallide

olivaceo-viridibus, brevissimis, longitudine toto 30-62 /x, vix attenuatis, apice

rotundato ; eellulis inferioribus diametro suhsequilongis vel brevioribus,

superioribus diametro duplo brevioribus, minute granulatis ; heterocystis

& ) A el subglobosis.

Crass, fil. 5-7 fi ; crass, trich .
3*8-5

fju.

Victoria Nyanza.—In the plankton, attached to decaying shreds of vegetable

matter (probably old leaves and plant-stems), near Bukoba (21 Apr. 1906
;

no. 252).

This minute species occurred clustered round fragments of decaying stems

and leaves which had collected in the tow-net. It is characterized by its

extreme shortness, and is distinguished from all other species of the genus by

the absence of any appreciable attenuation. The sheaths are firm and

colourless, almost cylindrical, with open extremities, and they fit the trichomes

very closely. The trichomes are rounded at both extremities, with the

faintest indication of attenuation towards the apex, and the cells are much

shorter than their length. There is a well-defined basal heterocyst of a
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rounded-hemispherical shape, and sometimes a second heterocyst is developed

after the trichome has shifted a short distance from the base of the sheath.

Forma angnstior et longior. ....

Crass, fil. ad bas. 4-5-5/*; crass, trich. 3*4-3*7/* ; long, toto 61. usque

Tanganyika.—Epiphytic on Cladophora inconspkua, eloping some of the

young branches very thickly, in a few fathoms of water, Niamkolo.

337. Calothrix parietina, {Kutz.) Thur. in Ann. Set. Nat, 6
e
ser.

(1875) p. 381 ; Born. $ Flak. 1. c. V ser. Bot. iii. (1886) p. 366.

Crass, fil. ad bas. 13-5-19/*; crass, trich. 7*5-9*5 p.

Victoria Nyanza.—On rocks just below the water-level, Bukoba (1

1905 ; no. 248). This form approaches a species of Tolypothrix.

Bot

338. Calothrix Braunii, Born, fy
Flak. L c. (1886) p. 368.

Crass, fil. ad bas. 7-10 /a ; crass, trich. 5*5-8 fi.

Tanganyika.—Among Ftrieularia and other water-weeds in shallow water,

outh of Malagarasi River (16 Jan. 1905 ; no. 611). ' \
*

Forma filis ad basin subrectis.

Crass, fil. ad bas. 6-9 /* ; crass, trich. 4*5-6*4 ft.

Nyasa.—On ro

. 23).

cks below level of water, Nkata Bay (23 June, 1904 ;

I
•

339. Calothrix cartilaginea, sp. n. (PL 10. fig. 7.)

C. strato compacto late expanso, cartilagineo, atro-viridi vel sordide arugi-

densi
I

ad basin leviter bulboso-inflatis ;flexuosis, imbricatis, plerumque curti

vagina arcta et firma, hyalina, s<*epe vix conspicua ;
trichomatibus brevibus,

in pilum brevem attenuatis, inter cellulas constrictis ; cellulis inferioribus

(rare triplo brevioribus disciformibus), plerumque

torulosis, superioribus tarn longis quam latis vel diametro usque dtiplo longi-

oribus, cellula basali parva, cellula apicali subconica ;
heterocystis nullis.

Crass, fil. ad bas. 5-10 fi ; crass, trich. ad bas. 4*5-9 fi ;
hormogoneis toru-

losis usque 50 fi longis. ,.
;

Tanganyika.—Scraped from the inside of a canoe (6 Jan. 1905 ;'no
;

205).

The trichomes of this species are rather short and somewhat variable in

character. There are no heterocysts and the basal cell is generally consider-

ably smaller than the cells just above it, a slight bulbous swelling being a

general feature of the base of the trichome. The basal cells are shorter than

their length, but in the upper parts of the trichome the cells are mostly longer

than broad. In some of the trichomes each cell contains one or more promi-

nent granules of large size, and occasionally in some of the thinner trichomes

the basal region does not appear to be septate.
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Calothrix eartilaginea should be compared with C. balearica, Born. <fe Flah.,

and C. Juliana, Born. & Flah. From the former it is distinguished by the

swollen bases of its trichomes, which are never decumbent, and by the much
thinner sheath with no trace of lamellation. The cells are also considerably

longer. From C. Juliana it differs in its thinner stratum of darker colour, its

narrower, much shorter, and more flexuose trichomes, and its longer cells.

Genus EIVULAKIA, (Both) Ag. ; em. Thur.

340. BlVULARIA Neu. Beitr. p. 273 (1802) ; Born,
fy Flah

(1880) p. 347.

Forma : crass, tricb. 5*5-7 fi ; crass, heterocyst. 5*5-6
H-

an

124)

•Attached to floating decayed stems, Lofu
( Oct

341. IilVULARIA GLOBICEPS, S]>. n. (PI. 10. fig. 6.)

B. thallo parvo, submolle, 1*5-3 mm. lato, calce non indurato, hemi-
sphaerico-globoso, caulibus vetustis affixo ; fills confertis pressione facile

secedentibus
; vaginis hyalinis et amplis, vix conspicuis ; trichomatibus inter

cellulas constrictis, apice in pilum sublongum attenuatis ; cellulis cylindricis
inferioribus diametro 1^-4-plo longioribus, superioribus similibus vel duplo
brevioribus, cum granulis paucis magnis ; heterocystis magnis globosis,
singulis vel rare binis, cum nodulo incrassato conspicuo juxta cellulam
basalem.

Crass, trich. ad bas, 4*8-0 ft ; crass, heterocyst. 10-12/4.
Tanganyika.—Attached to old stems and leaves, floating in Kituta Bay

(24 Aug. 1904 ; no. 74).

The large size of the heterocysts, which are globular and twice the diameter
of the trichomes, is one of the most characteristic features of this species.
The cells are cylindrical and in the basal parts of the trichomes are very long.
They contain scattered conspicuous granules, which are chiefly located near
the exterior, sometimes even projecting from the wall of the cell.

In the size of its trichomes ft. globiceps most nearly approaches B. hema-
tites, Ag., but it is at once distinguished by its smaller and much softer
colonies, which are not incrusted with lime, by the large size of the hetero-
cysts, and by the somewhat longer basal colls.

Genus GLCEOTEICHIA, J. Ag.

GrLQSOTRICHIA NATANS, (Ifedw

(1847) (1886)

DeittschL Kryptogamenfl

Forma thallo bulloso usque ad 15 mm. lato ; vaginis plerumque diffluent-
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heterocy

vel oblongis.

Crass, trich. ad bas. 7-9*5/* ; diam. heterocyst. 8*2-12*4 /*.

Tanganyika.—Floating in Mtondwe Bay, Niamkolo (13 Aug. 1904 ;

no. 66).

Forma juvenalis ?

G. thallo minuto subgloboso 170-230/1 lato molle et solido ;
trichomatibus

olivaceis viridibus, curtis, in pilum brevem attenuatis : cellulis basin versus
_- — m A *

* '"
I I ^ —- —

subrectangularibus (diamctro _

oribus diametro usque 5-plo longioribus, valde granulosis ;
heterocystis basi-

laribus globosis ; sporis ignotis.

Crass, trich. ad bas. 3-3*4 fi ; crass, heterocyst. 5*5-6//..

Victoria Nyanza.

no. 620)

.

Among Utricuiaria, near Entebbe (1 May, 1905 ;

LONGIARTICU 10. ng. 5.)

G. thallo parvo subgloboso molle 750-900 //. lato ;
filis subconfertis,

pressione facile secedentibus ; trichomatibus laete seruginosis, in pilum sub-

longum attenuatis, inter cellulas distincte constrictis ;
cellulis cylindricis, ad

(

»)
(diametro 3 o

nunquam granulo magno conspicuo ad polum unumquemque et cum granulis

minutis numerosis ; heterocystis basilaribus, magnis, globosis vel late ellip-

ticis (rare oblongis) ; sporis breviter cylindricis. diametro 3-plo longioribus,

polis rotundatis, episporio duplicate glabro et lutescente.

Crass, trich. ad bas. 4*5-5'5/*; crass, heterocyst. 8-9*5/*; long. spor. 36-

44 fi ; lat. spor. 12*5-15 /*.

Nyasa. n (10 June, 1904 ; no, 1)

indica, Schmidle (in He-

(1900) p. 174, t. 9. figs. 18, 19), from which it differs in the shorter filaments,

in the absence of swollen cells next the heterocyst at the base of the trichome.

and in the smooth outer coat of the spore. The spores are also shorter and

the heterocvsts more rounded.

well-marked constrictions between the cells, and the large
There are

(gas-vacuole ?)

elongated cells. The heterocysts are mostly of a broadly-elliptic shape and

are markedly wider than the trichomes.

G. lonqlartimlata differs from ( Con/ Sm.,

Engl. Bot. t. 1378* Rivularia echinulata, Turn, ex Sm. 1. c. in obs.),

P. Richter [vide J. Schmidt, in Bot. Tidsskr. xxii. (1899) 401) th

narrower trichomes, with much longer cells, and in the shorter spores.
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Order COCCOGONE.E.

Family CHAKLESIPHONIACEJE.

344. Cham^esiphon confervicola, A. B
ibenh. Fl. Europ. Alg. ii. (1865) p. 148.

Long. 30-37 /j, ; lat. 3'2-3'5
//,.

Tanganyika

'. 44).

i. 79).

4" Grun,

Rabenli. Alg. no. 1726
;

On Cladophora &p., shores of lake, Niamkolo (1 Aug. 1904
;

On Chcetomorpha Linum floating in Kituta Bay (26 Aug. 1904
;

345. CHAM.ESIPHON INCRUSTANS, Grun. i

(1865) p. 149.—Sphserogonium incrustans
~r"% -» - __

Nyasa.

Victoria Nyanza.

Tancran

(1883)

Rabenlt. Fl. Europ. Alg. ii.

Rostaf. in Rospraw. Spraw*

. figs. 1-7.

Bay (no. 11).

koba (17 Apr. 1905; no. 247).

3lo Bay (3 Aug. 1904; no. 40).

Family CHROOCOCCACE-ffi.

Subfam. Chroocyste^

i CEOCH^ETE

Fork (1883) no

. v. Wixi

te (1889)

i Wittrockiana, Lagerli. in Ofvers. X,
p. 39, t. 1. figs. 3, 4.

1888, p. 165. Schrammia barbata, D
Nacht u

Le

Diam. cell. 8-5-15 /a ; long. set. 54-196 p.
Victoria Nyanza.—Among Utricularia,

620)
near Entebbe May, 1905

;

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).

Subfam. Chroococce,e.

Genus APHANOTHECE, Nag.

347. Aphanothkce, mioroscopica, Nag. Gatt. einz. Alg. (1849) p. 59,
t. Ih.

Nyasa.—In shore-pools, Nkata Bay (23 June, 1904 ; no. 22)

Genus DACTYLOCOCCOPSIS, IJansg.

p. n348. DACTYLOCOCCOPSIS AFRICANA,
D. cellulis circ. 8-9 in familiis faseicuiatim aggregatis, in medio decus-

satim conjunct*
; cellulis elongatis et cylindricis, diametro 37-42-plo longi-
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oribus, cum polis attenuatis et acutis ; cytoplasmate homogeneo et pallide

seruginoso.

Long. cell. 75-88 p. ; lat. cell. 1-8-2-5 p.

Victoria Nyanza—In plankton, near Bukoba (21 Apr. 1905 ; no. 252).

I), africana is distinguished from all other species of the genus by its

stellate colonies of elongated cells, which are suddenly bent round each other

in the middle after the manner

(Corda)

/<

Ralfs. In the length of its cells this species agrees with D. acieu-

laris, Lemm. (in 13er. Deutsch. Bot. Ges. xviii. (1900) p. 309), but differs in

the bent cells, forming star-shaped colonies, and in the absence of the bright

refractive granules from the cytoplasm.

Genus MEEISMOPEDIA, Meyen.

349. Merismopedia glauca, (Ehrenb.) Nay. Gatt. einz. Aly. (1819) p. 55,

t. 1 D. fig. 1.

Nyasa.—On shores and among Utrkularia, Domira Bay (19 June, 1901 ;

nos. 17 and 579).

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905 ;

no. (520).

Tanganyika.—In plankton, near Baraka (24 Feb. 1905; no. 240).

350. Merismopedia punctata, Meyen, 1839 ;
Rabenh. Fl. Europ. Alg. ii.

(1805) p. 57.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 34).

Victoria Nyanza.—Near Entebbe (1 May, 1905 ; no. (120).

Tanganyika.—In plankton, near Chamkaluki (15 Nov. 1904 ; no. 160).

351. Merismopedia .eruginea, Breb. in Kiltz. Spec. Aly. (1849) p. 472.

Tanganyika.—In plankton, Lofu (6 Oct. 1904 ; no. 130), and near Sumbu

(13 Oct. 1904 ; no. 138).

352. Merismopedia elegans, A. Br. in Kiitz. I. c. ; Rabenh. Fl, Europ.

Aly. ii. (1865) p. 57.

Tanganyika.—In plankton, Vua Harbour (29 Oct. 1904 ; no. 150).

Var. remota, var. n.

Var. cellulis ut in forma typica sed remotis, coloniis plus minusve sub-

irregularibus.

(cell

Tanganyika. 240)

The cells were similar in size and colour to those of M. eleyans, but m ere

more or less remote from each other in the enveloping jelly. Tl

M.
-

QJI 1/ * -

A few of the cells in each colony possessed a single dark granule, very

probably of the nature of a gas-vacuole.
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Genus TETEAPEDIA, Iteinsch.

353. Tetrapedia IIeinschiana, Arch, in Grerillea, i. (1872) p. 4G, t. 3.

figs. 11-13.

Nyasa.—On shore, Domira Bay (19 June, 1901 ; no. 17). In swamp,

Karonga (2 July, 1904 ; no. 34).

354. Tetrapedia glaucescens, {Wittr.) Boldt.— Arthrodesmus ? glau-

fig. 11.

(1872) no. 1, p. 55, t. 4.

Nyasa.—In scrapings from bottom o£ s.s. ' Guendolen ' at anchor S. end of

lake (15 June,

(19 June, 1904; no. 579)

77). g lake margin, Domira Bay

(23 Aug. 1904 ; n. 72)

>

Genus GOMPHOSP1LEEIA, Kutz.

355. Gomphosph^eria aponina, Kutz. Tab. Phyc. i. t. 31. .fig. 3 ; Babenh.

Fl. Europ. Alg. ii. (1865) p. 56.

Tanganyika.—In plankton, off Niamkolo Island (29 July, 1904 ; no. 36).

Among Cladophora on shores, Niamkolo (1 Aug. 1904 ; no. 44). In plank-

ton, Vua Harbour (29 Oct. 1904; no. 150).

356. GomphosphvERIA lacustris, Ckodat, in Bull. Herb. Bolss. vi. (1898)

pp. 180-182, cum fig. 1.

Nyasa.—In plankton, off Karonga (1 July, 1904 ; no. 30).

Victoria Nyanza.—In plankton, near Bukoba (21 April, 1905 ; no. 252).

Genus MICEOCYSTIS, Kutz.

357. Microcystis aeruginosa, Kiltz. lab. Phyc. i. t. 8.— Polycystis

aeruginosa, Kiltz. Clathrocystis aeruginosa, Henfrey, in Joum. Micr. Sci.

(1856) p. 53, t. 4. figs. 28-36.

Nyasa.—In plankton, near Mtangula (22 June, 1904 ; no. 20), off

Vahambwera Point (24 June, 1904 ; no. 24), and off Karonga (1 July, 1904
;

no. 30).

Victoria Nyanza.—In plankton, near Bukoba (April 1905 ; nos. 249, 250,

and 252).

358. Microcystis viridis, (A. Br.) Lemm. in Abh. Naturh. Ver. Bremen,
xvii. (1903) p. 342.—Polycystis viridis, A. Br. in Babenh. Alg. no. 1415

;

Babenh. Fl. Europ. Alg. ii. (1865) p. 53.

Nyaia.—In plankton, Anchorage Bay (13 June, 1904 ; no. 9).

Victoria Nyanza.—In plankton, near Bukoba (21 Apr. 1905 ; no. 252).

359. Microcystis prasina, (Wittr.) Lemm. in Arch. Botanik K. Sv. Vet.-

Akad. Bd. ii. (1904) no. 2, p. 146.—Polycystis prasina, Wittr. in Wittr. #
Nordst. Alg. Exsic. 1879, no. 297.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 33).
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(1849)

Microcystis elabens, (Breb

(23 June, 1904 ; no. 22)

Tanganyika (29 July, 1904; no. 36)

(7

361. Microcystis incerta, Lemm. in Abk. Naturh. Ver. Bremen, xvii.

(1903) p. 342.

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

Victoria Nyanza.—In plankton, Bukoba (18 Apr. 1905 ; no. 249).

sheltered bay, near Entebbe (1 May, 1905 ; no. 620).

In

Genus APHANOCAPSA, Nag.

362. Ai'HANOCAPSA pulchra, (Kiitz.) Iiabenh. Fl. Europ. Alg. ii. (1865)

p. 49.

Tanganyika.—Dredged from a few fathoms, Kala (19 Nov. 1904 ;
no. 171)

Genus CHROOCOCCUS, Nag.

[INIMUS, (Keissler) Lemm. in Arch. Bot. K.

Akad. ii. (1904) no. 2, p. 102.—Ch. minutus Keissle

Wien

(13 June, 1904 ; no. 9) and Monk

(17 June, 1904 ; no. 15)

Engl. Bot

(1902) p. 242, t. 5. fig. 7.

Nyasa.—Scrapings from bottom of s.s. ' Gwendolen' at anchor S. end of

lake (15 June, 1904 ; no. 577).

365. Ohroococcus helveticus, Nag. Gatt. einz. Alg. (1849) p. 46, t. 1 a.

fig. 3.

Tanganyika.—In swamp, Toa (10 Jan. 1905 ; no. 208).

366. Chroococcds pallidus, Nag. I. c. t. 1 a. fig. 2.

Victoria Nyanza.—In plankton, Bukoba (21 Apr. 1905 ; no. 252).

367. Ohroococcus turgidds, (Kiitz.) Nag. 1. c. p. 46 ; Rabenh. Fl. Europ.

Alg. ii. (1865) p. 32.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 33). In scrapings from

bottom of s.s. ' Guendolen ' at anchor S. end of lake (15 June, 1904 ;

no. 577).

Tanganyika.—In plankton, Baraka (24 Feb. 1905 ; no. 240),
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Class PERIDINIE^E.

Order PERIDINIALES.

t. 2. figs. 23-26.

Family GLENODINIACE-ffi .

1 I

Genus GLENODINIUM, Ehrenb.

PuLVISCULUS, (Ehrenb.) Stein, Organ. Inf\

Tanganyika.—In plankton, near Mbete (28 Sept. 1904 ; no. 105), Komba
Bay (11 Oct. 1904 ; no. 135), and near Kala (19 Nov. 1904 ; no. 170).

Family PERIDINIACE3L

Genus PERIDINIUM, Ehrenb.

369. Peridinium africanum, Lemm., sp. n. (PL 9. fig. 1.)

P. psena tarn longum quam latum, 24-30 /j, longum et 23-27 fi latum
;

corpore in partibus insequalibus duabus a fossa transversa diviso, parte apicali

majore; fossa transversa psenecirculari; fossa longitudinali margine posteriore

extensa, parte posteriore multe dilatata; membrana glabra, striis intercalaribus

delicatissimis.
*

I

1 -
T

Epivalva (PI. 9. fig. l,d) conica; tabula rhomboidea juxta apicem extensa;

tabulis sequatoriis 7; tabulis apicalibus ventralibus hexagonis, tabulis apicalibus

dorsalibus pentagonis, tabula dorsali quadrata pro tabulis apicalibus dorsalibus

disposita. Hypoi-alva (fig. 1, c) rotundo-conica, margine posteriore concavo
;

tabulis aequatoriis 5;- tabulis antapicalibus 2, una minore et altera multe
majore; margine ventrali tabulae antapicalis spina robusta hyalino ornato.

Cystis cordiformis, 20*5 fi longis et 22 p latis; membrana crassa, glabra et

hyalina (fig. 1.

I

Monkey Bay
(

Tanganyika.

(J

(19 Nov. 1904 ; no. 170)
1

es. xvm.370. Peridinium berolinense, Lemm. in Ber. JDeutsch, Bot. G
(1900) p. 308.

*

Var. apiculatum, Lemm., var. n. (PL 9. fig. 3.)

P. rhomboideum, 41-42 fi longum et 40-41 p latum ; corpore ut in viso
aspectu cingulato subcirculari, margine posteriore concavo et spinis brevibus
insequalibus duobus ornato, in partibus aequalibus duabus a fossa transvers
diviso. Fossa transversa (PL 9. fig. 3, b) spiraliter disposita. Fossa longitu-
dinali margine posteriore extensa sed a parte apicali exclusa; margine sinistro

fossa? longitudinalis in alam compressam extenso, margine alas cum papillis

minutissimis numerosis (fig. 3, c).

ersa
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Tanganyika.—In plankton, Komba Bay (11 Oct. 1904; no. 135) and near

Kala (19 Nov. 1904 ; no. 170).

This variety diners from the typical form in the presence of the spines at

the posterior margin, in the conical apical part of the cell, and in the absence

of the small papilla) which cover the sutures between the plates in the typical

form.

Genus PERIDINIOPSIS, Lemm.

versus v

371. PERIDINIOPSIS CUNNINGTONII, Lemm., Sp. 11. (PI. 9. fig. 2.)

P. paullo longius quam latius, 31*5-38/* longum et 27-31*5^ latum, margine

posteriore truncato; corpora in partibus ina3qualibus duabus a fossa transversa

diviso, parte apicali majori; fossa transversa (PI. 9. fig. 2, a) conspicue spiraliter

disposita; fossa longitudinals in partem apicalem extensa et margine posteriore

aide dilatato. Membrana delicatissime reticulata; striis intercalaribus

delicatis.

Epivalva (PI. 9. fig. 2, d) conica, cum tabulis sequatoriis 6 ;
tabula rhom-

boidea apicem extensa; tabulis apicalibus 4, ventralibus 2 et dorsalibus 2.

Hypomlva (PI. 9. tig. 2,<?) truncato-conica, cum tabulis sequatoriis 5, ven-

tralibus 2 et lateralibus 2 cum spina robusta brevi singula ;
tabulis

antapicalibus 2, cum spina singula in tabula unaquaque.

Tanganyika.—In plankton, Komba Bay (11 Oct. 1904 ; no. 135), and near

Kala (19 Nov. 1904 ; no. 170).

The body of this species resembles that of Peridinium quadridens, Stein,

but differs in the number and arrangement of the plates and in the number

of the spines.

This is the second described species of the genus Peridinlopsb . P. Borgei,

(1904)

)

has two antapical plates and six conspicuous spines. In both species the

epivalve possesses six equatorial plates.

Genus CERATIUM, Schranl:

372. Ceratium Hirfndinella, O. F. Midi.

Small forms with only two antapical horns: length 136-148 fi ; breadth

50-54 it, ; length of apical horn about 50-60 p ;
length of 1st antapical horn

about 30-44 yx ; length of 2nd antapical horn about 10-12 fi. (PL 9. fig. 4.)

Nyanza (21 Apr. 1905 ; no. 252)

The species was very scarce, and the few specimens observed differed very

much from any others which have come under my notice. They were small,

with short horns, and the wall was strongly reticulated. The apical horn

was short with a broad base and slightly curved, and only two antapical

horns were present. The first antapical horn was attenuated from a broad

base, apiculate at the extremity and turned inwards. The second antapical
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horn was very short, acute, and slightly variable in its position relative to

the first one, but in every specimen seen it was situated much nearer to the

first antapical horn than has been described or figured for any European
specimen. ( Vide Lemmermann,in Arch. Bot. K. Sv.Vet.-Akad. ii.(1904) no. 2,

t. 2. figs. 1-49 ; W. & G. S. West, in Trans. Roy. Soc. Edinb. xli. part in.

(1905) p. 494, fig. 1 A-D ; in Trans. Roy. Irish Acad, xxxiii. sect. B, part n.

(190G) p. 94, figs. 1-9.)

IV. GENERAL SUMMARY OF THE INVESTIGATION.

1. The Algse observed in Dr. Cunnington's collections can be summarized

as follows :

—

Genera, Si>ecies.
Varieties

and Forms.

_ J

Chlorophyce^.

(Edop:oniales

Chaetophorales

Cladophorales
Conjugatae

Protococcoidese

Heterokontje.

Confervales

Bacilt-arieje.

Centricae .

Perm at as .

2

4
2

17

27
12

6
4
7

1

3
18

48

1

12
17

1

MyXOPHYCKjE.

Hormogoneae
Ooccogoneae .

17
10

7

80
3
15

Peridiniejb.

Peridiniales

G2
24

4

-

Total 105

6

2
1

372 51

These results have added greatly to our knowledge o£ the geographical

distribution of freshwater Algae in tropical Africa.

2. Of the above, 1 genus, 36 species, and 18 varieties and forms are described

as new.

3. The plankton collected in Nyasa in June 1904 contained 48 species of

Alga?, which are chiefly interesting in comparison with Dr. Fiilleborn's more
extensive collections from 1898 to 1900.

4. The plankton from Victoria Nyanza was collected in April 1905 and
contained 58 species. Again, the chief interest of these collections lies in a



OF THi: THIRD TANGANYIKA EXPEDITION, 191

comparison with the material collected by Dr. Stuhlmann in October 1892.

The Bacillarie?e and Myxophycese are relatively few in number, and the

phytoplankton is essentially Chlorophyceous, with all the features of a

Desmid-plankton.

5. The phytoplankton of Tanganyika is much richer in number of species

than that of Nyasa or Victoria Nyanza. It contained 85 species, of which 61

(72 per cent.) occurred in this lake alone. The Chlorophyceos were relatively

few both as regards species and individuals, but the Bacillariese and

Myxophycese were both represented by more than the usual proportion of

species, and occurred at certain times in prodigious quantities. The Proto-

coceoidese and Bacillariea3 were especially evident during November, after

which month there was a general diminution of the Algae accompanied by

a great development of Nauplius larvae. Ten species and one variety of

this phytoplankton were new.

Several of the species observed in the phytoplankton of this lake are

usually marine or brackish in habit, and others more nearly approach marine

species than freshwater ones. JXitzschia Tryblionella, Hantzsch, var. littoralis,

(Gran.) Van Heurck, Surirella striatula, Tnrp., and Chodatella subsalsa,

Lemm., are marine or brackish-water species. Navicula distincta^ sp. n., and

Surirella Tanganyika?, sp. n., more nearly approach marine forms than fresh-

water ones, and Osdllatoria Tanganyika sp. n., is much nearer the marine

Oscillatoria subuliformis, Kiitz., than any other described species. Plectonema

Wollei) Farlow, is another curious Alga in the plankton : certainly a fresh-

water species, but one which only differs from the marine Lyngbya majuseula,

Harvey, in the scarce development of false branches—a character which may
The occurrence of no less than three

species of Nodularia, a genus which is typically of brackish habit, in the

immediate vicinity of Tanganyika is also a noteworthy fact.

The Alga-flora of Tanganyika differs very much from that of Nyasa or

Victoria JSyanza, but its peculiarities are all of them such as could be accounted

tor by the prolonged isolation of the lake. The definite outlet by the River

Lukuga into the Congo system is relatively recent, having been established

since the formation of the volcanic cones to the north of Lake Kivu. The

damming up of the northern end of the Lake Kivu region added a large

drainage-area to the Tanganyika lake-basin, and marks the close of the period

of isolation. There is every reason to consider the presence of certain

brackisli-water Alga3, and others with marine affinities, as evidence that

be due to change of environment.

during the period of prolonged isolation the water became increasingly saline.

Our knowledge of the modifications which some Alii*a3 undergo owino; to

change of environment is in support of the view that those Alga 1 of Tanganyika ,

exhibiting marine affinities may have been 'produced by a gradual increase in the

salinity of the water over an extended period of time. The relatively small

proportion of Chlorophycece in the plankton^ and the large proportion of Bacil-
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lariecc and Myjopliycecv, is also an indication that the water of the lake was at

one time much more saline than it is at present.

Collections made within a few days of one another from different parts of

Tanganyika differ so much, even in their dominant constituents, that it is not

at all improbable that some of these plankton-organisms may occur in large

shoals of more or less limited extent. From available evidence it is not

possible, however, to make a definite statement on this point, as collections

were not actually made in different parts of the lake at the same time ; but

the dominance of Anabcena Flos-aquce var. circularis in some collections, and

'•schia m/assensis and Synedra Acus in others obtained very shortly

afterwards from other parts, indicates that the plankton of the lake is by no

Nit

means of a uniform character. ;h

evidence of a similar absence of uniformity, but, owing to their less compre-
hensive nature, to a much less marked degree.

In large bodies of fresh water, such as these Central African lakes, it would

\f

f the plankton of

EXPLANATION OF THE PLATES.

Plate 2.

Photomicrographs of plankton from Lake Nyasa.

Figs. 1-16 x 100; figs. 17-20 x 160.

Figs. 1 & 2. Varieties of Pediastrum simplex ; 3, Stephanodiscus Astrcea \ 4. Melosira

granulata, Tar. anyusth&ima ; 5. Synedra Acus; 6 & 7. Melosira m/assensis
;

8. Anabcena Flos-aqua, forma ; 9. Surirella bifrons, var. tumida.

10. Closteriopsis longissima ; 11 & 12. Surirella Nyassce, with numerous attached

Vorticellm or similar Infusoria.

13 k 14. Melosira granulata, var. anyustissima ; 15 & 10. Anabcena Flos-aquce, forma.

17 & 18. Pediastrum simplex, var. clathratum ; 19. Melosira granulata, var. angus-

tissima; 20. Anabcena Flos-aquce, forma.

Plate 3.

Photomicrographs of plankton from Victoria Nyanza.

All x 100.

Mala

Melo

matter which form a feature of the plankton examined from this lake ; 7 is

probably the excreta of some animal.

8-10. Staurastrum Ivnneticum; 11. S. leptoc/adum, forma africana; 12. Sphincto-

siphon polymorphus, young colony ; 13 & 14. Surirella Mahmice j 15. Staurastrum

tohopekaliyense.

10. Pedimtrum simplex, var. clathratum; 17. Surirella, sp. ? ; 18. Lynghya circum-

cretum ; 10. Floating and partly decomposed organic matter.
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Figs. 20. Staurastrum limneticum ; 21. S. tohopekaligense ; 22 & 23. Suriretta Medomba

;

24 & 25. Suriretta Fiil/ebornii, var. ; 26. Melo&ira nyassensis ; 27. Mass of decom-

posing organic matter, probably excreta ; 28. Mass of decaying organic matter,

largely derived from Blue-green Algae.

Note.—The quantity of decaying organic matter in the plankton of Victoria Nyanza is

rendered very obvious by the numerous dark, ill-defined patches in the photographs.

Plate 4.

Photomicrographs of plankton from Tanganyika.

Figs. 1-13 x 100 ; figs. 14-17 x 200.

Figs. 1-3. Spharocystis Schroeteri ; 4&o. Hyalotheca mucosa. Figs. 1-5 represent plankton

from the River Lofu near its entrance to Tanganyika.

6. Oocystis lacustris \ 7 & 8. Nitzschia nyassensis. (This Diatom occurred in countless

myriads in plankton collections from certain parts of Tanganyika. It is of great

length and very slender, much resembling the elongated varieties of Synedra Acus,

to which plant it should possibly be referred.)

The delicate curved lines in the photograph represent one of the minute plankton-

species of the genus Lyngbya.

9. Nitzschia nyassensis; 10 & 11. Anabana Flos-aqua, var. circularis; 12 & 13.

Glenodinium Pulvisculus.

The dominating feature of this plankton is the short and much coiled variety of

Anabcena Flos-aqua. In this respect the plankton is remarkably similar to certain

collections from Nyasa (vide PI. 2, figs, 15 & 16).

14 & 15. Anabana Flos-aqua, var. circularise 15 shows very clearly the terminal

heterocysts. 16 & 17. Glenodiniu?n Pulviscidus.

Plate 5.

Figs. 1-2. Spirogyra cequinoctialis, sp. n. x 500. 1, single vegetative cell showing chloro-

plasts; 2, male and female gametangia, with zygospore in greatly swollen female

gametangium.

3-4. Debarya africana, sp. n. X 500. 3, zygospore enclosed within the gametangia

and conjugating-tube ; 4, junction of vegetative cell (c.v.) and gametangium (g.),

showing thickened walls of latter with curious pit-like structure in the end-wall.

Fig. 5. Pediasfrum Tetras, (Ehrenb.) lialfs, var. longicorne, Racib. X 520.

6. P. Tetras, (Ehrenb.) Ralfs. x 520. Curious ccenobium of three cells.

7

.

Crucigenia tetracantha, sp. n. X 500.

Figs. 8-9. Ccolastrmn coinpositum, sp. n. x 520. 8, small ccenobium of eight groups of

three cells each ; 9, much larger ccenobium.

Fig. 10. PalmophyUum foliaceum, sp. n. th., thallus, X 100; c, a few of the minute green

cells, x 500.

Figs. 11-13. Sphinctosiphon polymorphic, gen. et sp. n, 11, young colonies, X 100 ; 12, older

and more elongated colony showing a few slight constrictions, X 100; 13, small

portion of colony, X 520. 11 & 12 are only drawn in outline to show the hollow

thallus.

14-17, Chodatella subsalsa, Lemui. X 500. 15, cell containing two daughter-cells

;

16 with four, and 17 with eight undeveloped gonidia (autospores).

Fig. 18, Ankistrodesmus nitzschioidcs, sp. n. X 500.

19. Pediaitrum simplex, Meyen. x 500. Small 4-celled ccenobium in which one cell

has been aborted.

LINN. JOURN,—BOTANt, VOL. XXXVJII. O
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Fig. 20. Pediastrum simplex, Meyen. X 500. Curious abnormal form in which the coeno-

bium is not strictly plate-like. Some of the cells, such as a, are like those of typical

P. simplex ; b is similar to the peripheral cells of P. Boryanum, and c like those of

P. Kaivraiskyi, Schmidle
; g., resting gonidium (aplanospore).

21. P. simplex, Meyen, var clathratum, forma radians, x 500. Abnormal condition

with one cell (a) of the ring deformed.

22. P. Boryamim, (Turp.) Menegh., var. rugulosum, var. n. X 500. Fire cells

(2 peripheral and 3 central) from a large ccEnobium.

Plate 6.

Fig. 1. Pleurotanium caldense, Nordst., forma africanum. X 520.

2. Closterium nematodes, Josh., var. twnidum, var. n. x 520.

3. Penium anstrale, Racib., forma brevius. X 520.

4. fi
• forma crassius. X 520.

5. Staurastrum pttosion, (Nag.) Arch., var. minimum > var. n. x 520.

6.

7.

8.

9.

10.

11.

12.

D

»

v

»

V

»'

V

quadrangulare, Br6b., var. attenuatum, Nordst., forma, x 520.

Cunningtonii, sp, n. X 520.

anatinum, Cooke & Wills, van subglabrum, var. n. X 520.

monticulosum, Br6b., var. bidens, var. n. X 520.

gracile, Ralfs, var. Nyansa, var. n. X 520.

„ var. protraction, var. n. X 500.

leptocladum, Nordst., forma africanum. x 500.

18. Arthrodesmus Incus, (Brfib.) Hass., var. Ralfsii, W. & G. S. West, forma, x 520.

Plate 7.

Figs. 1-2. Micrasterias Cunningtonii, sp. n. x 520.

Fig. 3. Euastrum truncatiforme, sp, n. x 520.

Figs. 4-5. » pseudopectinatum, Schmidle, forma, x 520.

Fig. G. Cosmarium galeritum, Nordst., var. refusion, var. n. x 620.

8.

9.

10.

11.

»

v

•>

If

if

Cunningfonii, sp. n, x 520.

decaehondrum, Roy & Biss,, var. ornatum, var. n. x 520.

lacunatum, sp. u. x 520. The minute punctulations which surround

the granules are not shown in the figure.

ylobosum, Buln., var, Wollei, W t & G. S. West, forma major, x 520.

Pstudobroomei, Wolle, var. compressum, var. n. x 520.

Plate 8.

Fig. 1, Fragilaria athiopica, ap. n. x 1000.

2. Navkula distincta, sp. n. x 500.

3. Synedra JSyansce, sp. n. x 520,

4. „ Cunninytonii, sp. n. x 250.

5. Sto*irellaplana, sp. n. X 500.

ti.

7.

?»

?»

Tanganyika y sp. n. x 500.

obtusiuscula, sp. u. x 500.

8. Cymatopleura Nyansce, sp. n. X 520.

9. Cocconema grossestriata, (O, Mull.) nob., var. Tanganyika, var. n. x 500.

10. Gyrosigma nodiferion, (Grun.j nob. x 500.

11. Navicula Tanyanyikce, sp. n. X 500.

12. Schizostauron Crucicula, Grun. x 520.

18. Oomphonema africanum, sp. n. x 520.
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Plate 9.

Fig*. 1. Peridinium africanum, Lemm., sp. n. x 750. a
9
ventral view ; b, dorsal view

;

c
f
hypovalve; d, epivalve; e

9
cyst. (After drawings by Lemmermann.)

2. Peridiniopsis Cunningtonii, Lemm., sp. n. x 750. a, ventral view; b, dorsal view
;

c, lateral view; d, epivalve; e, hypovalve. (After drawings by Lemmermann.)
3. Peridinium berolitiense, Lemm., var. apiculatum, Lemm., var. n. X 750. a, dorsal

view ; b, ventral view ; c, lateral view. (After drawings by Lemmermann.)
4. Ceratium Hirundinella

t 0. F. Mull. X 500. Small reduced form from Victoria

Nyanza. The markings are only shown on a small portion of the cell.

5. Spindina Princeps, W, & G. S. West. X 520.

6. n laxissima, sp. n. X 1000.

7. Lyngbya circumcretum, sp. n. X 520. a, b
f
and c, three specimens to show the

coiling of the filaments,

8. Anabana sp. x 520. Consult page 170, no. 290.

9. Oscillatoria Tanganyika, sp. n. x 500. a, b
}
and c, apices of three filaments

;

d
f
middle part of filament. The large granules are probably gas-vacuoles.

Plate 10.

Fig. 1. Anabtzna Flo8~aquce
}
Br6b. forma. X 520.

2. „ var. circularise var. n. x 520. a-d show normal coiling, the

short filaments being terminated at each end by a heterocyst ; e, a straight

filament.

3. Anabcena Tanganyika, sp. n. X 520. d, filament with spore (sp.).

4. Anabcena sp. x 520. Consult page 171, no. 294.

5. Gl&otrichia longiarticulata, sp. n. a, floating colony, x 10; b-d
}
bases of trichomes

;

e and/, spores. 6-/, X 520.

6. Rivularia globiceps, sp. n, a, colonies attached to floating fragment of leaf, natural

; b-d, bases of trichomes. x 520.

7. Calothriv cartilaginea, sp. n. X 500. a-d
}
trichomes in different stages ; e, middle

portion of old trichome with well-marked sheath; /, hormcgone.

8. Calothrix brcvissima, sp. n. a-e
f
group of complete filaments, X 500 ; d and e each

possess two basal heterocysts.

ADDEN DA.

DESMIDIACEJE.

373. Penium lagenarioides, Roy, in J. P. Bissett, ' Desm. Windermere'

Journ. Roy. Micr. Soc. (1884) p. 197, t. 5. fig. 6.

Var. SYDNEYENSE, Hacib. in Rospraw. Wydz. matem.-przyi

Krakow, xxii. (1892) p. 368, t. 6. fig. 3.

Long. 74 fM ; lat. 29 p ; lat. constrict. 26 fi ; lat. apic. 14 /*.

Akad. Umiei

Tanganyik; (23 Aug. 1904 ; no. 72)
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374. Cosmakium ZONARIUM, W. § G. S. West, in Trans. Linn. Soc. ser. 2,

Bot. v. (1895) p. 71, t. 8. fig. 13.

Long. 74 /a ; lat. 49 /a; lat. isthni. 45/6.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).

This species has only previously been recorded from Madagascar-

375. Cosmakium Suhcucumis, Sckmidle, in Ber. Naturf. Ges. Freiberg i. B.

vii. Heft 1 (1893), p. 98, t. 4. figs. 20-22.

Long. 80/4 ; lat. 47 //, ; lat, isthm. 21 fi.

Victoria Nyanza.—Tn swamp, Bukoba (20 Apr. 1905; no. 251).

PROTOCOCCACE-ffi (AUT0SP0RACE53).

376. Sokastkum sriNULOsuM, Nay. Gatt. einzell. Alg. (1849) p. 99, t, 5 d

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).

SCYT0NEMACE53.

377. Scytonema COACTILE, Montague, in Kiltz. Sp. Alg. (1849) p. 305 ;

Itabenh. Fl. Europ. Alg. ii. (1865) p. 280; Born. Sf Flak in Ann. Sci. Nat.,

ser. 7, Bot. v. (1887) p. 90.

Crass, fil. 16*5-20 /a j crass, trich. 11-12 p,; long, heterocyst. 14*5-20//,,

lat. 10-11-5/6.

Sporae quadrate, angulis levissime rotundatis ; episporio glabro ; long, et

lat. 14 p.

Nyasa.—In swamp, Karonga (2 July, 1904; nos. 33 and 34).

The filaments and pseudo-rami were elongated and flexuose. The strong

hyaline sheaths, which were turning yellow or yellow-brown in the older

portions, were firm and slightly lamellose. The cells were subquadrate,

sometimes a little longer than the diameter, of a bright blue-green colour,

and often contained a few large granules of much deeper colour.

Some filaments were noticed with mature spores. They were seriate, as

many as 40 occurring in a chain, and in form were quadrate with slightly

rounded angles. Each spore had arisen from a single vegetative cell and

possessed a smooth straw-coloured epispore. Borzi (in X. Giornaie Bot. Ital.

xi. 1879, p. 368) has described the occurrence of globose or ellipsoid spores in

this genus, but those observed in S. coactile were all quadrate and reminded

one very forcibly of the seriate spores of species of llapalosip/wn.

CHR00C0CCACEJE.

378. Asterocystis africana, sp. n.

Plantse minutse et epiphyticae ; fills brevibus, vaginatis, subdichotome

rainosis, ramis late patentibus, e serie singula cellularum formatis ; vaginis

latis et hyalinis ; cellulis oblongo-quadratis vel oblongis, diametro usque ad
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duplo loncrioribus, polis subrotundatis ; cytoplasmate laete aeruginoso et

)

crass, vag. 11-15 /x (usqueLong. cell. 5-5-10 fi ; lat. cell. 4"5-5\5 fi ;

ad 27/*).

Tanganyika.—Epiphytic on Chatomorpha Linum, floating in Kituta Bay

(26 Aug. 1904 ; no. 79).

This plant belongs unquestionably to the Chroococcacese, the cells having

very much the same structure as those of Chroocoecus. It would fall naturally

into Hansgirg's genus Chroodactylon (Ber. Deutsch. Bot. Ges. i. (1885) t. 3),

but for the fact that Hansgirg has since placed both Asterocystis, Gobi (1879),

and his own genus Chroodactylon (1885) as sections of " Allogonium, Kiitz."

(vide Hedwigia (1887), Hefi 1). Although Hansgirg was in error in

a name given by Kutzing to a number of Algreviving " Allogonium"

widely different affinities and all of which are now placed in other genera,

yet he was evidently of the opinion that Asterocystis and Chroodactylon were

scarcely distinct. It is for this reason that I have placed the African plant

as a species of the former genus. Schmit (

314)

observed from Tanganyika is a typical Blue-green Alga.

The colonies of Asterocystis africana reach a diameter across the spreading

branches of about 360 fx. The gelatinous sheath at the base of the primary

filament is somewhat expanded and is firmly attached to the wall of the

Chcetomorplta, in which it makes a pit-like depression often 14 fi in depth.

NAVICTJLACEM

.

379. Navicula serians, Brib. in Kiitz. BacilL (1844) p. 92, t. 30. fig. 23 ;

W. Sm. Brit. Uiat

Nyasa,—In scrapings from bottom of s.s. ' Guendolen ' at S. end of lake

(15 June, 1904; no. 577).

G0MPHONEMACE-ffi

.

-

380. Rhoicosphenia curvata, (Kiitz.) Grun. in Abh. zool.-bot. Ges. Wien,

(I860) p. 511; Van Heurck, Synops. Diat. Belg. t. 2G. figs. 1, 2, 3.

On the bottom of Dr. Ounnington's dau (24 Jan. 1905 ;

no. 217).

The University, Birmingham,

19th March, 1907.

UNN. JOURN.—BOTANY, VOL. XXXVIII, P



;

I

f

V

* -

West JouRtsr. Linn\ Soc. Bot. XXXVIII. Pl. 2

9

r^w. y.\.
' -P

U
*o i

*/i

;:•*

li

o

i

fv,.
l

. V "
'

' *
3

s

<

/
•

-* ^

1

--10

J\fi *lt*

'At, *

%

*

i

*12

a» .

if ^} . *•

• X * >*. '
. ' ^*^ ^< *i '.V-

>

-
.«

i < ^
.'

X
--

-'

.«

14

, *.f i^- /-i .* ' ^

16 d

7'
•

& S
.
West

, Photomicro sr

.

18

-—20

Loxidijn Stereoscopic Cc imp

PLANKT N fr cm NYASA .



^

L

We5 1

.

Jcurk. Linn. Soo . Bot. XXX77II. Pl. 3.

7

i

•

2

>
i

»,

16

3

"

4&
I

v\ii

^-

;'

-»

,

v.

i

*

\&JPli

13-

<G>

•U*-
8— / '*

14

11

V

15

12 a

...--24-

•*•..

*̂*

25 22

>

G\S/West , Photomicroer. London Stereoscopic Co. imp

PLA.NKTON from VICTOR] A NYANZA .



"
:

.

i

West

,

3 4
l

I

I

«

*#
o
•'

*

I

V

%

2 1

9

JcURN inn. Soc.Bot. XXX7III.Pl. 4.

*

r-- *

'
*.

r

foil??, -iT"^

fig

at m

13 k—

f

II

G-.S,West , Photoinicrogr,

7

I

•

fr>
*<

•

> #*
-

.<-

- .

f '/

6^

• *

*.

i * - > < ^ '••

..

*. i .'•_.

TV *-. ^

&^%^M-£fi.
3

^
14

^

»

.-16
YrtK

'

o
^ C

^•/^

-

* .^

15

/

i

/

'

17
,. v

^

London Stereoscopic Cc imp

.

PLANKTON from TANGANYIKA.



V

West ] OURK". iuINiST. s .Box. XXXVIII. Pl. 5

i

G„S.West,ad xuit.del. London Stereoscopic Cc. imp

AFRICAN ALGAE



p

>

\

West
T

C ourk. Linn. Sog. Bot. XXXVIII. Pl. 6

»

-

1

\

I

1

1

l

k 1

V

Or. S ."Wes t . ad lULt del London Stereoscopic Co. >n*p

AFRICAN ALGAE

.



I

s

"West clouRN J-.INN s oc Box. XXX7III.Pl. 7.

f

\

6

4

h

'

4 ^V fc /v t/*£

r frWA«

5

c o o o o
yt: °^^q- o o ooo

o
« u oVo^'o ° o °

o o
o c«?ooooooo

- o o o o O o o o o oo?
V
c 0- c ° ° o o o o o o or

<*> ° a ° O o O O o o c a
J

O 0°r, ° ° O ©
O ft «° ° o o Q

O rt°ft° ° o o o o o
rt

• • O c o o o o o °
o o c o o °

SO o o o o o o
° O o°o°

TT

9,

^ ** a n v\

O a% *> ^
>\

o * " ° *

Q o o » Q o ° rt
° °

SO O ° ° ° C . A of

r.

• » .

8.

fi
*©

.

* o o Cr

!>

X
o . o •S"*^o

° o ~ o ° o o ^

* O * o

* » • • ft ff

10

11.

1
^ o * *• ^
CO o * g **

•* c c a J J>

O ;> a a o

f a o o o o

^3 » O s> O O
^C Q O O O

-^ »5 c* O l» O

i? o o o o p;

> o o o ^
'

N°<•^^

G.SrWest.eLcL nat del London Stereoscopic Co imp

AFRICAN ALGAE .



V West, Jcurn Link. Soc . Box. XX/v'/III. Pl. 8

Mf|f

l

t 1 *

3.

t

KSV.V/I.V:-:.4 -

1/ •••: -.:.'^2

"\i

r -

cc

4

6
_->_

1.

I

T>

• ft *

4

#.

2..

\

9

» * « *

'C^

1 j

-

•

T •

._ f

:.*.

- •

.

•V" J l£vv3 • ~r•••
• • •

' ilit** *

J ... *.*• " • . • »i^ • ' • '••-• -'•

' t

m *

'•

1 -

F • '

G\ S Xest t ad na£ del London Stereoscopic Co iirp

AFRICAN ALGAE



-

"West Joim.N. Link. Soc. Bot. XXX7IL. Pl. 9 .

G.S.lVest.ad nstt del. London Stereoscopic Co imp

AFRICAN ALGAE •



'

West. JOUKN.

L

INN. SOC .Box. xxxviii.Pl.io

-

r^

.
\

i

I

r.
i

X

5.

i

- * - f * * *

_ —

f

2,

C!

G.S^Test.adiut del. London Stereoscopic Co imp.

AFRICAN ALGAE .

\



INTERNATIONAL CATALOGUE OF

SCIENTIFIC LITERATURE.

.

The Royal Society has been engaged for some years past in arranging for

the publication of an International Catalogue of Scientific Literature,

beginning from the 1st January, 1901. Each science is represented in

an annual volume containing lists arranged under authors and subjects, of

all books and papers published during the year; these are contributed

through official channels of information—abroad, by direct control of the

respective governments—at home, by means of the various Societies which

devote themselves to particular sciences; those Societies whose domains
*

overlap having arranged for mutual cooperation, i

The collection of title-slips for the United Kingdom of Great Britain

and Ireland as regards

BOTANY

has been undertaken by the Council of the Linnean Society, and they appeal

to all botanic workers for support in their endeavour to compile a complete

record, by sending notices promptly of all botanic issues to the undersigned.

The fifth volume/ for 1905, will shortly be issued.

B. DAYDON JACKSON,

General Secretary, Linn. Soc.
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NOTICE.

*>

The Catalogue of the Libr may be had on application

Price to Fellows, 5s. ; to the Public. 10s

All communications relating to the general business of the

Society should be addressed to th General Secret

but letters o

" Librarian

library business only may be addressed to the

'



1

January 11. Price 16a*.

THE JOURNAL

or
»

r

T IT E LINNEAN SOCIETY.

Vol. XXXVIII. BOTANY

CONTENTS.

No. 265.

Page

I. On the Distribution of the Species of Conifers in the several Dis-

tricts of China, and on the Occurrence of the same Species in

neighbouring Countries. By the late Maxwell T. Masters,

M.D., F.R.S., F.L.S., Corresponding Member of the Institute of

France (Academie des Sciences) 198

II. On the Pre-Glacial Flora of Britain. By Clement Reid, F.R.S.,

Reid, B.Sc. (Plates 11-15.) 206M

Mt

Wollaston. M
M. Moore (Plates 16-19

IV. Some Critical Green Alga?. By G. S. West, M.A., A.R.C.S.,

F.L.S., Lecturer on Botany at the University of Birmingham,

(Plates 20 & 21.)
2 7 H

- '

LONDON:
SOLD AT THE SOCIETY'S APARTMENTS, BURLINGTON HOUSE,

PICCADILLY, W.,

AND BY

LONGMANS, GREEN, AND CO.,

AND

WILLIAMS AND NORGATE
1908.



Wl f

*

f

v.

*

LINNEAN SOCIETY OF LONDON.
-

LIST OF THE OFFICERS AND COUNCIL

Elected 24th May, 1907.

.

PRESIDENT.
Prof. W. A. Ilerdman, D.Sc, F.R.S.

Horace W. Monckton, F.G.S.
Prof. E. B. Poulton, D.Sc, F.R.S.

VICE-PRESIDENTS.

Lt-Col. D. Prain, LL.D., F.R.S.
Dr. A. B. Rendle, M.A.

TREASURER.
Horace W. Monckton, F.G.S.

Dr. D. H. Scott, M.A., F.R.S.

SECRETARIES.

Prof. A. Dendy, D.Sc.

I
GENERAL SECRETARY.

Dr. B, Daydon Jackson.

V. II. Blackman, M.A.
Leonard Alfred Boodle, Esq.
Prof. Gilbert C. Bourne, D.Sc.
Prof. Arthur Dendy, D.Sc.
Rev. Canon Fowler, M.A.
G. Herbert Fowler, Ph.D.
Prof. W. A. Herdman, D.Sc, F.R.S.
Prof. James Peter Hill, D.Sc.
B. Daydon Jackson, Ph.D.
Horace W. Monckton, F.G.S.

COUNCIL.

1 i

LIBRARIAN.
A. W. Kappel.

Prof. F. W. Oliver, D.Sc, F.R.S.
Prof. E. B. Poulton, D.Sc, F.R.S.
Lt-Col. D. Prain, LL.D., F.R.S.
A. B. Rendle, D.Sc.
Miss Ethel Sarjrant.

Dukinfield H. Scott, Ph.D., F.R.S.
Otto Stapf, Ph.D.
Roland Trimen, F.R.S.
Prof. Frederick Ernest Weiss, D.Sc
A. Smith Woodward, LL.D., F.R.S

CLERK.
P. F. Visick.

LIBRARY COMMITTEE.
The Committee meets as required during the Session. The Members for 1906-1907,

in addition to the Officers, are

:

Herbert Druce, F.Z.S.
Antony Gepp, M.A.
Dr. G. Henderson.
Dr. Otto Stapf.

Prof. A. G. Tansley, M.A.
F. N. Williams, Esq.
Dr. A. Smith Woodward, F.R.S.

f



*

OF THE THIRD TANGANYIKA EXPEDITION. 197

subrotundatis
;

duplo longioribus, polis

granuloso (fere ut in Chroococco turgido)

Long, cell. 5*5-10

cytoplasmate laete aeruginoso et

A*)

/i ; lat. cell. 4-5-5'5//,; crass, vag. 11-15 At (usque

Tanganyika.—Epiphytic on Chcetomorpha Linum, floating in Kituta B-,v
(26 Aug. 1904 ; no. 79).

' y

This plant belongs unquestionably to the Chroocooeacwe, the cells having
very much the same structure as those of Chroococcus. It would fall naturally
into Hansgirg's genus Chroodactylon (Ber. Deutsch. Bot. Ges. i (1885^ t ViW for fh* fo^+k.>+ T-r„ :„„ u • i , i ,, . . . X ' -"

)c//sti«, Gobi (1879),

AUogonium, Kiitz."
and his own genus Chroodactylon (1885) as sections of "

m m

( Hedwigia (1887), Heft 1). Aimougn nansgirg was inAlthough H error in
reviving " Alloyouium," a name given by Kutzing to a number of Alga of
widely different affinities and all of which are now placed in other genen
yet he was evidently of the opinion that Asterocystis and Chroodactylon were
scarcely distinct. It is for this reason that I have placed the African plant
as a species of the

'* «...,.— ._ f
former genus. Schmitz

(

314)

observed irom Tanganyika is a typical Blue-green Alga.
The colonies of Asterocystis africana reach a diameter across the spreading

branches of about 360,,. The gelatinous sheath at the base of the primary
filament is somewhat expanded and is firmly attached to the wall of th
Chcetomorpha, in which it makes a pit-like depression often 14/-* in depth.

e

NAVICULACEJE

.

379. Navicula seeians, Brib. in Kiltz. BacilL (1844) p. 92 t -JO fiV n
W. Sm. Brit. Uiat. t. 16. fig. 130.

'

' '

Nyasa.—In scrapings from bottom of s.s. < Guendolen ' at S. end of lake
(15 June, 1904 ; no. 577).

G0MPH0NEMACEJE.

x. (1860) p. 511;

(K\

Diat. Bi
Tanganyika.-On the bottom of Dr. Cunnington's dan (24 Jan.' 1905 •

no. 217).

The University, Birmingham,
19th March, 1907.

•v%

LINN. JOURN.

—

BOTANY, VOL. XXXVIII. P
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On the Distribution of the Species of Conifer

China, and on the Occurrence of the same Species in" neighbouring

Countries. By the late Maxwell T. Masters, M.D., F.R.S., F.L.S.,

Corresnondins- Member of the Institute of France (Academie des Sciences).

[Read 20th June, 1907.]

The recent researches of Mr. E. H. Wilson in Sze-Chuan have brought to

light a remarkably large number of new Conifers, which have boen described

by myself in the ' Journal ' of the Society * and elsewhere. To Dr. Henry we

are also indebted for the discovery of new species in Central China and

Yunnan. The discoveries of Delavay and Franchet had been previously

noted by Franchet. This large accession of hitherto undiscovered species

provides matter for the consideration of the botanical geographer, and it is

with a view of facilitating his task that I now venture to lay before the

Society some details relating to the distribution of the Coni ferae and Taxaceae

in the various provinces of (
1

hina and in neighbouring countries. For reasons

which will readily be understood, the figures given must be token as only

approximately correct, as they are likely to be more or less modified as errors

are detected and our acquaintance with the details becomes widened. Some

discrepancies between the figures and details here given and those published

in former communications, especially in my paper on the Conifers of Japan f,

are to be accounted for, not only by the increased number of species now

known, but by the transfer of certain species from one genus to another ; but

these discrepancies do not affect the general conclusions arrived at.

The total number of species now known from China, inclusive of Formosa,

amounts to 87, distributed through 23 genera, as shown in Table I.

Speaking broadly, a marked difference may be noted in the Coniferous floras

of Northern, Southern, Central, and Western China respectively. Thus in

the north we have such Pines as Pinus Bungeana, as well as Picea obovata,

Abies firma, A. Veitchii, and two or three species of Larch, all indicating an

approximation to the Flora of Japan and even of Northern Asia.

The Southern species are of a tropical or subtropical category. Among them

are species of Podocarpns, also Pinus Massoniana, which, though it occurs

in other parts of China, is more particularly a characteristic of the South, and

indicates an approach to the Flora of the Philippine Islands, although there

are no species in common. In Central China the Coniferous elements are

mixed, but, so far as at present known, Pinus Henryi and P. scipioniformis

* Journ. Linn. Soc, Bot. vol. xxxvii. (Nov. 1906), pp. 410 et seq.

t Op. cit. vol. xviii. (1881) p. 483.
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Table I.—Showing the Distribution of the Genera of Conifers

in China and Japan.

.'

Libocedrm
Thuya
Cupressus (including Chanwcyparis)
Jumperus
Cryptomeria

i Taiwainia (Formosa)
Glyptostrobus >

1 Cephalotaxus
. Taxus ,

,

Torreya

Ginkgo
Dacrydium
Podocarpus
Cunninghamia
Sctadopitys (Japan only)

Pintts

Picea

Keteleeria .

Tstiga

Pseudotsitga

Abies

Pseudolanx
Larix

Totals

China.

Total.

1

3
7

1

1

1

1

1

1

6
1

14
4

1

7
1

8

87

Peculiar.

1

1

1

• •

1

1

1

1

* •

1

2
]

t

7

9
4

* •

4
1

4

42

Japan.

Total.

3

5
1

3

3
1

1

4

1

o

2

1

6

48

Peculiar.

2
2
1

1

?2

1

1

1

3

1

15

are peculiar to this

Abies Faraesii.

P P. Wilsoni, and

In South-Western China we have an approximation to the tropical Floras of
Burma and neighbouring countries, as is evidenced by the presence of some
species of Cephalotaxus, Podocarpus, Pinus yunnanensis, P. densata, and
P.prominens. A relationship to the Floras of the Eastern Himalayas, Sikkim,
and Assam is shown in certain species found in the West of China near the
Tibetan frontier, especially certain species of Cephalotaxus, such as C. Oliveri,

C. Mannii, Taxus baccata, certain species of Podocarpus, Pinus, Picea, Tsuga.
Abies, and Larix.

The numbers of species in Japan, as indicated in Table L, show, on the
whole, that there is a

d)

considerably less degree of relationship
(

have been anticipated. Hayata, however, points out that the Floras of Japan
and Formosa have a close relation, notwithstanding the proximity of Formosa

i
>
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Chi
* From the tables lie gives it is apparent

that Japan has 12 of the Formosan species of Conifers, or 70 per cent.; North

China 7=41 per cent.; Central China 10= 59 per cent. ; India 1 = per cent.

Japan and China have, says Hayata, a great number of Conifers in common

with Formosa. But, so far as India is concerned, he finds only one species,

Juniperus sinensis, common to the Floras of India, Japan, and Formosa. The

same writer points out that North America has as many as 9 genera in

common with Formosa, a fact which leads him to speculate on the possibility

of a former land-connection between America and Formosa by way of the

C Mr
North China areshows that the Floras of Japan, Formosa, Central and

closely related to each other, forming one Chino-Japanese Flora, which

he divides into two subdivisions or " florules," one including North China.

Japan, and Formosa, the other including South and Central China.

in

With reference to the origin of Conifers still represented by living examples

the northern hemisphere, M. Flahault concludes from patoeobotanical

evidence that they originated in the circumpolar regions of the Palcearctic

continent. Thus species of Taxodium, Pinus, and Picea have been found in

Tertiary or Oligocene deposits in Grinnell-land, lat. 81° 4b"' N. ; whilst the

Miocene of Greenland contains evidence of the presence of Taxodium,

Glyptostrobus, Sequoia, Cephalotaxus or Taxus, Cvpressus (§ Cliammyparis),

In the Miocene deposits of Spitzbergen, N. lat. 7N°, the same

and Abies, but excluding Cephalotaxus or Taxus, have
dPiinns.

afenera with Picea

In Miocene
been observed. Many of these genera have also been recognize

Alaska, Sachalin, in polar Western America, and in Iceland,

times Sequoia, Taxodium, and Gli/ptostrobus existed in Western Europe. In

Nebraska, U.S., at the same period Abies, Picea, and Larix were represented

as they now are in Central Europe : whilst in more remote ages Araucarias

living in Oolitic times, Cedrus and Abies in infra-Cretaceous periods,
were?

and Podoearpus in Eocene times. These details are taken from Prof. Fla-

hault's recent memoir on " Les progres de la Geographic Botanique depuis

1884/' in ' Progressus Bei Botanies ' (1907), p. 291.

The annexed Table 1 1. gives an enumeration of all the species of Conifer.-

known to inhabit Chinese territory. Their distribution in the several districts

of the Empire—North, North-West, Central, East, West, South- West, Soutb.

ami in the island of Formosa—is shown, together with an indication of the

occurrence of the same species in neighbouring districts of Japan, Loo Choo,

Corea, Manchuria, Eastern Himalayas, Assam, North Burma, Mongolia, and

Siberia. So far as Tibet is concerned, the information at our disposal is at

present too scanty to allow of definite statements. Wilson's researches on the

* Hayata, "On the Distribution of the Foraioaan Conifers," Botanical Magazine, Tokyo,.

vol. xix. 1904, p. 4y.
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East Tibetan border are included in the columns relating to Western and

South-Western China. Other indications point to an affinity between the

species of Northern Tibet and Northern China.

The following remarks have reference to individual genera and species.

The Libocedrus was at first thought to be confined to Formosa, but it has

since been found in Yunnan. Other species occur in New Zealand, the

Chilian Andes, and N.W. America, but none has, so far, been detected in

Japan. The genus is known to occur in the Cretaceous beds and in the

Tertiary strata (Zeiller).

Thuya is represented by the widely-spread T. orientaUs and by a species,

T. sutchuenensis, found on the mountains of Sze-Chnan, and closely allied to

the N.W. American T. plicata, Donn, and to the Japanese
r
J\ japonica.

Three species are named as occurring in Japan, of which two are peculiar to

that country.

Cupressus has one species peculiar to Formosa, whilst the elegant C. fane-

bris is found also in Sikkim, but perhaps only in a cultivated state. C. sem-

pervirem has been probably introduced. It is noteworthy that up to the

present time no species of the section Ckamcecyparis lias been met with in

China, nor any Retinospora (so called) such as are so common in Japan.

There are seven species of Juniperus indicated, but none peculiar to China

unless as a varietal form. The species occur in the Temperate Himalaya,

Japan, Siberia, and even Europe. J. sinensis is remarkable for the frequency

with which it retains in adult life the juvenile or Retinospora stage of foliage,

even on the same branch with the adult leaves. Five species of Juniperus

are known from Japan, of which J. nipponica is peculiar to that country.

Cryptomeria is probably only cultivated in China, but native to Japan.

Taiwainia is a newly described genus from Formosa (see Hayata, in

Journ. Linn. 8oc, Bot. vol. xxxvii. (190(5) p. 330, pi. 16).

Glyptostrobus heterophyllus is peculiar to Southern China. It is allied

to but distinct from the Taxodium of Florida, of California, and of Mexico *.

Of Cephalotaxus there are six species, of which only one, C. Fortunei,

is peculiar to China. Three species are found in Japan, of which one is

peculiar to that country. C. Mannii has been discovered in the Eastern

Himalayas as well as in Western China.

Tax us is represented by T. baccata, which is well-nigh ubiquitous in the

northern hemisphere. Whether there is one variable species or several

specifically distinct is a question upon which botanists are not agreed t

* Masters on Taxodium and Glyptostrobus, in 'Journal of Botany,' xxxviii. (1900) pp. 37-40.

t See Pilger, in ' Pflanzenreich,' Taxacese (1903), p, 110.



202 1)K. M. T. MASTERS OX THK DISTRIBUTION" OF

Table II.—Containing a list of all the species of Conifers known to be

natives of China and showing their distribution in the various districts of

the Empire as well as in neighbouring countries.

Libocedrus

macrolepis

Thuya
oriental is

sutchuenensis ...

Cupressus
formosensis

funebris

sempervirens

Juniperus
chinensis

9 * -

• • *

communis
nipponica
litoralis

• ft 9 ft ft

X
X

• ft*»***«

• • * ft

ft ft ft ft ft 4

ft ft ft

fill

t ft 1 t ft

recurva

rigida ..,

sphaerica

taxifolia

Cryptomeria
japonica

Taiwainia

cryptomerioides.

Glyptostrobus
heterophyllus . .

.

Cephalotaxus
drupacea
Fortunei ....

Griffithii ....

Mannii
Oliveri ....

pedunculata
Tazus

baceata ,

Torreya
grandis
nucifera ...,

Fargesii ....

Ginkgo
biloba

,

Dacrydium
Beccari i

Podocarpus
argotsenia

chinensis

latifolia

macrophylla . .

.

neriifolia

sutchuenensis

Cunningham ia

sinensis

X
X
X

ft * t

ft ft «

* ft ft

* ft *

X

X

ft B • *

ft ft

ft ft •

ft ft

ft ft

X

• • ft t ft i ft
» <•

* 9 •

•«> • v

Sciadopitys
!

(Japan only) ...

Pinus
'

Armandi ,.......,

Bungeana

9 ft f

b m

ft. ft

» 4

ft ft ft

# ft *

V V

ft 9

* ft ft

ft ft «

ft ft ft

ft ft ft

ft ft

• f f

4 *

CHINA.

9 ft ft

X
X

ft 9

X
• * •

X

X

X
X
X

X
ft ft

X

X
X

ft ft ft

ft ft

X
X

ft ft

ft B

• ft ft

4 B

• •

• * 1

b * m

ft ft

• • I

X
ft 4 4

ft ft ft

... ...
ft ft ft ft ft ft

• ft ft ft ft ft

r

* 9 ft ft ft ft

ft- B ft)

*
.,

ft ft ft

* ft B

I

ft B ft

•'ft ft

1 ft ft

! ...

i

. •

.

X
ft 9 •

1

X
i

•••
.

1 ft) •

X

fr ft ft

ft B ft

ft ft ft

B B *

• • ft

X
1

i

ft ft ft

* . .
j

1

x ;

1 !

1

i

]

m m •

1

X X • j

•

X X X

X

X
9

1 B

X
4

X ; X

a • •

X
X
X

ft ft ft

ft ft m

• *

9 ft ft

X X
ft ft ft

X
9 ft

X
X
• • t

X
* •

X * • t

X
X

' f >.

XX x

ft ft> B ft ft ft

ft ft ft

ft t

3
o
CO

X
ft ft ft

X
X

X

X

X X X X

. - »

X

B ft ft

ft ft

ft

ff *

X

ft ft

ft - b m

X X

c
c

O
o
o

•J 1-3

c: !

on *J

oiu

<

•

t-
•* K

fi l < o
fr *9 O

X

X

ft ft

ft ft

ft 9

ft 4

X

X

X

ft

4

X X

XX X X

9 9ft

XXX

9 t

ft • ft

X

X

X

* b

ft -

ft ft 9

X

X

• ft

r ft
ft ft 9 X X X

X x ft ft ft X X
X

ft ft ft ft ft ft ft ft
1 X

X

X

• ft B-

ft B ft

ft ft ft

X X
1

X
1

x
X
X

ft ft B

x ; x

B ft

X

• . •

as

X

<

ft ft

ft ft 9

ft ft ft

ft *

CT3

<

X

X
9 9 ft

X

X

;
fe ! < »

•a 3
- C

5
< s

1

1
1

•

ft

ft ft B

• 9 * /\

ft ft

X

s\ ... . • at

W. Hima
laya.

Turkestan

Cult

Khasia

BJ ft ft ft ft B ft ft ft

1

ft ft ft ft • 9 ft ft ft Doubtful

;

cult.

-

I

1

1

t ft ft ft ft ft

1
ft

ft ft ft ft 9 ft

i B ft

ft ft ft

1
»•

B ft ft

1

i

B ft f

4 ft
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Torreya grandis and 1. Fargesii are exclusively Chinese, whilst 7. nucifera
occurs also in Japan.

Ginkgo biloba, an interesting survival of over sixty species known in a
fossil state, is found both in China and in Japan generally in a cultivated

Mrs
W

Dacrydium Beccarii of Parlatore is reported from Hainan, but I fo, ~«„ ^ ,.ave
no information concerning it. Pilger, in the ' Pflanzenreich,' Taxacese (1903)
p. 52, does not mention it as native to China.

Six species of Podocarpus are enumerated, but their identification is by no
means certain. Chinese
tcenia, Hance, and P. sutchuenensis, Franchet. The others are found also in

Japan (three species), the Malay Peninsula, &c. Pilger mentions P. chinensis,
of Blume, at p. <)3, but gives no locality. The same author refers P. argo-
tcenia to a separate genus.

Cunninghamia sinensis is exclusively Chinese and Formosan.

Sciadopitys is exclusively Japanese.

Of from China. Of
these at least seven, so far as at present known, are peculiar to that country.
Ihey are P. scipioniformis , Mast., P. yunnanensis, Franchet, P. Armandi,
Franchet, P. Bungeana, Zuccarini, P. Henryi, Mast., P. densata, Mast.,

The remaining Chinese species are natives also of Japan,
Korea, and Manchuria. P. yunnanensis is allied to P. khasya, from the
Himalaya, to a species collected in Manipur by Sir George Watt, as well as

hilippines *. Five species in all arc recorded from

P

P
(not

Picea, Link, is exceptionally well represented in China, there being no
fewer than fourteen species recorded, of which nine are endemic. One species
belongs to the flat-leaved section, of which the Japanese P. ajanensis forms
one member, P. sitchensis, from N.W. America, another, whilst S.E. Europe
has its representative in P. Omorica. Other Chinese Spruces with four-sided

If — - j K • #i -^w _**-

Western

Wat
addition to P. purpurea and aaperaia. From Japan only five species have
been recorded, P. polka being the only peculiar species.

It would thus seem that Western China was an important centre of distri-

bution for species of Pimis and Picea, and to a less extent for species of Abies.

* See Brandis, ' Indian Trees" (190(5), p. 090.
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Keteleeuia is represented by four species, all endemic and occurring in

Central, Western, and Southern China, including one remarkable species,

K. Evelyniana^ discovered by Dr. Henry in Yunnan.

Tsuga has from three to five species enumerated, of which J\ rJiinensis and

7\ yunnanensis are confined to China, the other species being found also in

Japan, and one, T. Brunoniana, in the Eastern Himalayas. There are two

American species, one on the Atlantic, the other on the Pacific side of the

Northern United States. It seems probable that some of the reputed

Chinese species will hereafter not be considered distinct, but as varieties of

J\ Sieholdi.

PsEUDOTSUGA japonicA, the analogue of the Douglas Fir of N.W. America,

occurs in Japan and also in Formosa.

Abies, including the Silver Firs, is credited with ^e\en species, of which

some are common to Japan and four are peculiar to China. Of these four,

two are remarkable species discovered by Wilson in the Min Valley and near

Tatien-lu. Six species inhabit Japan, three exclusively. Some of the

West Chinese species indicate an affinity with A. Wehhiana and other East

Himalayan species.

PSEUDOLARIX Foutunei, Mayr, is the only representative of the genus, and

occurs in Chekiano- and Kiukiaiw.

Of the true Larches, Larix, eight species are enumerated, but they are not

well defined, and it is probable that with increased knowledge some may be

Four are recorded from China only, and one, L. GriffitMi, which

occurs in West Sze-Chuan, is found also in the Eastern Himalaya. A single

species is peculiar to Japan.

reduced.

i
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On/the Pre-Glacial Flora of Britain. /

By Clement ReId, F.R.S., F.L.S., and Eleanor M. Reid, B.Sc.

(Plates 11 15.)

[Head 20th June, 1907.]

The plants living in Britain immediately before the cold of the Glacial Epoch
have attracted attention for many years. A certain number of species were
collected as far back as 18G1 by the Rev. S. W. King. These were deter-
mined by Heer, and Lyell published his list, amounting to twmve »pWAe* .

A few more were added later on ; but in 1877, when the Geological Survey
commenced the examination of the Norfolk and Suffolk coast, the list was
still under twenty species.

In the course of this survey a number of seeds and leaves were collected
(by C. R.), and this collection, which was mainly determined by Mr. Car-
ruthers, amounted to nearly thirty species f. It is now in the Museum of
Practical Geology, as is the King collection. This small list was of so much
interest that after the survey was finished the work was continued during
holiday visits. A collection of ripe seeds of British plants (so poorly repre-
sented in recent herbaria) was slowly formed, and the fossil flora gradually
crept up to fifty-six species in 1890 J, and to seventy-eight in 1899 §.

The work of the last few years has led to the discovery of so many
additions to this meagre list, that the time has now arrived for a revision of
our pre-Glacial flora. This is the more necessary, as on the character of this
flora depends^ the geologist's view of the climatic conditions which then
prevailed. "We want also to take a census of the plants, in order to under-
stand what amount of change and extermination took place during the forced
migrations consequent on the cold period which supervened. And, thirdly,,

we should like to know what variation the species have undergone during a
period of many thousand years. *

As regards the certainty of the determinations, it may be as well to say at
once that in the case of seeds and fruits—and it is on these that we mainly
rely—there is seldom any doubt in either recent or well-preserved fossil

specimens. Almost every species that can be distinguished by other
characters can be distinguished also by the seed alone ; and often the seed
or fruit, though apparently undescribed, gives better specific characters than
the whole of the rest of the plant. The cases where there is doubt an*
usually seeds of plants belonging to closely allied species, which give almost
as much difficulty when we compare the whole plant. Thus we do not

* 'Antiquity of Man,' 4th ed. 1873, p. 206.

t C Reid, "Geology of the Country around Cromer," Mem. Geol. Survev. 1882
pp. 62-64.

t C. Reid, " Pliocene Deposits of Britain," Mem. Geol. Survey, 1890.

§ C. Reid, 'The Origin of the British Flora,' 8vo, 1899.
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pretend to be able to distinguish the different fraticose RuU by their stones,

nor can we find satisfactory specific characters in the carpels of Rosa, or of

th allied Stellaria media, S. Boraeana,

and S. neolecta, however, have seeds noticeably different ; Arum maculatum

and A. italicvm have seeds remarkably distinct.

Seeds nits) being thus critically distinguishable,

it seems advisable to place on record the evidence by which we have been

guided in determining the fossil plants. This is the more necessary as many

of the seeds are impregnated with pyrites, which tends to decompose and to

destroy the specimen. For this reason it is important to preserve exact

photographic representations, so that if the fossil itself disappears there may

still be a satisfactory record of its discovery *.

Fruits and seeds of our recent plants are seldom figured and described in

such a way as to enable the botanist to recognise them specifically, especially

if detached from the plant. Seeds are constantly described as smooth or

shining, when in reality they have a highly characteristic sculpture, only

masked by a coat of varnish. Our fossil fruits and seeds also are preserved

in an altered state, the alteration in some cases being so great that their

1 ieen
identity with the living plants is not suspected until recent seeds have

reduced by maceration or carbonising to a similar condition. It is not that

the fossils are less determinable than the recent, often the intricate patterns

on the outside are far clearer. But any botanist finding, for instance, fossil

fruits of Conium in the state of preservation shown on PL 12. fig. CO would

not recognise them, unless he had treated the recent fruits in such a way as

to remove their ridges. In this case slow carbonising shows the identity of

the recent with the fossil fruit, and this carbonising also causes the recent

fruit to shrink till it is as small as the fossil specimens. This difficulty of

comparison has given much trouble, and in many cases we have had the

fossil for years before we recognised it as being the seed or fruit of a common

British plant.
*

It would need a large number of magnified photographs to illustrate all

the details of cell-structure, etc., on which our determinations have been

based ; but the figures and descriptions now give

any rate to help the botanist, and to prevent the geologist and archaeologist

from throwing away what looks like most unpromising material for the

n should be sufficient at

study of an ancient flora.

The mode of collecting and washing the material need not again be

described ; but a few words are required as to the best methods of preserving

the seeds in such a state as to be fit for study. One remark, however,

must be made as to the preliminary work. Fossil seeds if possible should

not be allowed to dry, at any rate not after they have been taken out of the

* We have not thought it necessary to reproduce our photographs of the leaves, as the

forms and venation of leaves are tfell known, and the specimens themselves are generally

preserved in slabs of ironstone.
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clay in which they are found. In drying they shrink, become distorted, or

often crack and fall to pieces. It is generally necessary, however, to dry the

lumps of clay in which the seeds are contained, or they will not fall to pieces

when placed in water ; but this drying when tightly packed in a rigid matrix
does comparatively little harm. After the clay has fallen to pieces in water
the seeds should be collected while still wet and transferred from dish to dish

of clean water, till they are in a fit state for the next process.

Pyritised fossils can be preserved fairly well under water ; but in this wet
<tate they can neither be studied conveniently nor photographed. If absolute

alcohol is used for drying, the seed shrinks and is injured. We wish to

preserve them in such a way that they can be safely handled, turned over,

compared side by side with recent seeds, and, if necessary, dissected.

They must therefore be impregnated with some medium that will protect the

pyrite granules from the air, that will prevent the seed from becoming
distorted or falling to pieces, and that will leave the surface sculpture intact

and in a state tit for photographing. The process must not be too elaborate,

as we have to deal with thousands of seeds in a short time.

The method we now employ is as follows :—The specimens are removed a
few at a time from the store-bottles in which they lane accumulated, and are
washed in clean water to remove the weak formalin or salicylic acid used for

their temporary preservation,

tiltr. 45° Griibler &
(

harden. The seeds or leaves are removed from the water and are placed,

<till wet, on the prepared film ; the plate is then immediately warmed from
below to a temperature just sufficient to melt the wax. As the moisture
evaporates from the upper surface of the specimen the wax is absorbed from
the lower, and in a few minutes, unless the seed is verv large, the process is

complete, the whole seed is impregnated with wax, and it is rendered so

tough that it can easily be handled.

When the seeds have absorbed as much wax as they can, they are trans-

ferred to a clean part of the plate and the superfluous wax is removed with
warm filter-paper

; or they can be allowed to cool thoroughly and then have
their surfaces brushed with benzine. If one surface of the seed is better

preserved than another, that surface should be placed in contact with the
wax, for the lower surface remains uninjured and flat even if the upper
surface suffers slightly.

In the determination of the species now to be recorded, we have received
invaluable assistance from the British Museum and Kew collections, and from
recent seeds supplied to us by Mr. James Groves. Dr. Rendle also has kindly
examined our specimens belonging to the genera Najas and Zamdehellia, th<

discoveries in the former genus being recorded in his monograph *. Our

* Trans. Linn. Soe. ser. -2, Rot. vol. v. (1809) y. 436
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collection of recent seeds is steadily growing, but there are still too many

species of which we have been unable to obtain ripe fruits ourselves, or to

find perfectly ripe fruits in the herbaria. Until, also, we can obtain a more

complete series of Palsearctic plants, it will be impossible to say whether

some of the various undetermined seeds belong to living or to extinct species
;

we have decided therefore not at present to describe any species as new,

though in all probability two or three are no longer living.

The plant-remains from the pre-Glacial deposits of the Norfolk and Suffolk

coasts belong to the following species :

—

RANUXCULACE2E.

Thalictrimi iiavuin, Linn.

Ranunculus aquatilis, Linn

R. sceleratus, Linn,

R. Flammula, Linn.

R. Lingua. Linn.

R. repens, Linn.

R. nemoroaus, DC.

R. sp. 7,

R. sp. 8.

Caltha palustris, Linn

NYMPHiEACEiE.

Nymphsea lutea, Linn. (Nuphar

luteum, Sibth. $ Sm.).

Castalia alba, Woods (Nymphsea

alba, Linn.).

Two undetermined species.

Papaveraceje.

Hypecoum procumbens, Linn.

VlOLACEiE.

Viola palustris, Limi.

V. ef. hirta, Linn.

V. cf, Riviniana, Reichh.

CARYOPHYLLEiE.

Stellaria aquatica, Moench.

S. media, Villars.

S. Holostea, Linn.

Arenaria serpyllifolia, Linn

Elatixeje.

Elatine Hydropiper, Linn.

Hypericins^.

Hypericum qiuidrangulum, Linn.

II. hirsutum, Linn.

Rhamne^e.

Rhamnus Frangula, Linn.

Sapixdace^e.

Acer campestre, Linn.

Rosace

Prunus spinosa, Linn.

Spiraea Ulmaria, Linn.

Rubus Idseus, Linn.

R. fruticosus, Linn.

Potentilla silvestris, Neck.

Alchemilla arvensis, Scop.

Pyrus Aria, llhrh.

V. Malus, Linn.

Crataegus Oxyacantha, Linn.

C. sp. ?

HALORAGEiE.

Hippuris vulgaris, Linn,

Myriophyllum spicatum, Linn.

Onaurarikje.

Trapa natans, Linn.

Circtea lutetiana, Linn.

TMHELLIFERiE.

Conium maculatum, Linn.

Apium sp,

Cicuta virosa, Linn.

Ch&rophyllum sylvestre, Linn.

(Enanthe Lachenalii, G C. Omel

(E. Phellandrium, La?n.

yEthusa Cynapium, Linn.

Pastinaca sativa, Linn.

lleracleum Sphondylium, Linn.

Torilis Anthriscus, liernh.

Lx
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CORNACEJE.

Comus sanguinea, Linn

Caprifoliace^e.

Viburnum Opulus, Linn.

V. sp. 2.

V. sp. 3 ?

RrBIACEJE.

Galium Aparine, Linn,

Valerianeje.

Valeriana sambucifolia, Willd.

Valerianella olitoria, Poll.

Composite.

Eupatorium sp. ?

Bidens tripartita, IJnn.

Tussilago Farfara, Linn,

Arctium sp.

Carduus nutans, Linn.

0. cf. nutans.

C. palustris, Linn,

0. heterophyllus, Linn,

Centaurea sp.

Picris hieracioides, Linn,

Crepis succisaefolia, Tausch.

Leontodon aiitumnalis, Linn,

<tENTIANE^],

Menyanthes trifoliata, Linn.

Solanaceje.

Solanum Dulcamara, Linn

SCROPHULARINEJE.

Verbascum Thapsus, Linn,

Limosella aquatica, Linn,

Veronica (Jhamsedrys, Linn

Labiate.

Mentha aquatica, Linn,

Lycopus europseus, Linn.

Calamintha arvensis, Lam.
Prunella vulgaris, Linn,

Stachys sylvatica, Linn,

S. arvensis, Linn,

Rallota nigra, Linn,

Ajuga reptans, Linn,

Two undetermined genera.

Plantagine-S.

Littorella juncea, Ber9

Chenopodiacjue.

Chenopodiuni album, Linn.

C. rubrum, Linn,

Atriplex hastata, Linn, ?

POLYGOXACK.E.

Polygonum Convolvulus, Linn

1\ aviculare, Linn,

P. Persicaria, Linn.

P. amphibium, Linn,

Rumex maritimus, Linn.

II. obtusifolius, Linn.

R. Hydrolapathum, Hurls,

11. acutus. Linn,?

R. Acetosella, Linn.

El/PHORBIACE^.

Euphorbia amygdaloides, form.

TjRTICACEiE.

Ulmus montana, Stokes ?

Urtica dioica, Linn.

U, urens, Linn. ?

Cupulifer^e.

Betula alba, Linn.

Alnus glutinosa, Gaertn.

A. sp«

Carpinus Betulus, Linn,

Corylus Avellaua, Linn,

Quercus Robur, Linn.

Fagus sylvatica, Linn.

Salix cinerea, Linn.

S. sp. 2,

S. sp. 3,

Ceratophylle^e.

Ceratophyllum demersum, Linn.

Conifers.

Taxus baccata, Linn.

Pinus sylvestris, Linn.

Picea excelsa, Link.

HyDROCHARIDEjE.

Stratiotes Aloides, Linn.
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Typhackje.

Sparganium erectum, Linn. ?

Alismacejk,

Alisma Plantago, Linn.

Sagittaria sagittifolia, Linn.

Natadaceje.

Potamogeton natans, Linn.

P. heterophyllus, Schreb.

P. prselongus, Wulf.

P. perfoliatus, Linn.

P. crispus, Linn.

P. obtusifolius, Mert. $ Koch

P. pusillus. Linn.

P. trichoides, Cham.

P. pectinatus, Linn.

Zannichellia palustris, Linn.

Z. pedunculata, Heichb.

Najas marina, Linn.

N. minor, Attioni.

Cyperacejb.

Eleocharis sp.

Scirpus fluitans, Linn.

S. lacustris, Linn.

S. Tabernsemontani, C. C Gmel.

Eriophorum vaginatuin, Zthh.

Carex dioica, Linn.

C, muricata, Ln«.

C. cf. helodes, Link.

C. hirta, Zmw.

C. acutiformis, Ehrh.

C. riparia, Curtis.

C. rostrata, Stokes.

C. sp. 9.

C. sp. 10.

C. vesicaria, Linn.

(iRAMlNEJE.

Phragmhes communis, Trin.

Ftlices.

Osmunda regalis, Linn

NOTES ON THE PLANTS.

Thalictrum flavum, Linn. (Plate 11. fig. 1.)

Achenes are not uncommon at several localities. They agree exactly with

recent specimens.

Ranunculus aquatilis, Linn. (PI. 11, figs. 2, 3.)

Achenes are abundant and variable ; but we are unable to separate the

different species of Batrachian Ranunculi from fruits alone. We must

therefore leave them under the Linnean aggregate Ranunculus at/ttatilis.

Ranunculus sceleratus, Linn* . (PI. 11. fig. 4.)

Indistinguishable from recent achenes,

and Pakefield.

Pound rarely at Beeston, Cromer,

Ranunculus Flammula, Linn. (PL 11. fig. 5.)

As yet only found at Pakefield.

Ranunculus Lingua, Linn. (PL 11. fig. 6.)

Calls for no remark. Achenes have been found at Beeston and Pakefield
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Ranunculus repens, Linn, (PI. 11. fig. 7.)

Achenes are common at several localities and are usually well-preserved.

They are clearly distinguishable both by their shape and the character of

their punctation from R. acris and R. bulbosus, neither of which has yet

been discovered.

Ranunculus; nemorosus, 1)(\ (PI. 11. fig. 8.)

An achene resembling R. repens, but larger, with wider, more bevelled

margin, sides more coarsely pitted, and ridges between the pits rounded instead

of sharp. This agrees with R. nemorosus and does not correspond with any
other European form. The species belongs to woods and shady places in

C The fossil was found at Pakefield.

Ranunculus sp. 7. (PI. 11. fig. [).)

A single achene of Ranunculus found at Beeston is very largo, elongate

oval, with terminal style, and no margin, the sides are rounded but pinched

in. We can find no Ranunculus with aehenes resembling this; it must wait

for more specimens.

Ranunculus sp. 8. (PI. 11. fig. l<>.)

An achene from Pakefield, in shape much like R. Lingua, but the surface-

pits are not elongated, We cannot match this ; but require more specimens
for thorough examination.

Caltha palustris, Linn. (PI. 11. figs. 11, 12.)

Several seeds have been found at Mundesley and Pakefield: but the testa

is so fragile that they are difficult to preserve.

Nymph^a lutea, Linn. (Nuphar luteum, Sibth. § Sm.) . (PI. 11. fig. 13.)

Abundant at various localities.

Wood. 11

This species was recorded in 18G1 by the Rev. S. W. King, but till lately

we could obtain no corroborative evidence, and some of Mr. King's specimens
were certainly derived from a more modern deposit than the Cromer Forest-

bed. We have now found two seeds at Pakefield. They are much crushed
and damaged ; but still show the very characteristic surface-sculpture, of

which, however, we have not obtained a satisfactory photograph.

Nymph,eace.e sp. 3. (PI. 11. fig. 15.)

Seed smaller than N. lutea and differing in shape and surfaee-pittings.

It shows the characteristic funnel-shaped infolding of the testa, into which
the embrvotega fits, and the surface-sculpture also suggests Nympha'acea?.
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Wo require more material for the determination of this interesting seed,

which belongs to no living water-lily of which we have yet been able to

examine seeds.

Nymphsace/i: sp. 4. (PI. 11. fig. 16,)

Two or three much damaged seeds that appear to belong to a fourth species

of water-lily have been found at Pakefield. Length 4'3 mm. ; testa with

conspicuous rectangular pits arranged in lines. These also must wait for

further material.

Hyrecoum procumbens, Linn. (PI. 11. fig. 17.)

Seeds of this plant are common at ( orton and correspond exactly with

those of the recent plant, which belongs to the Mediterranean region and

Southern France.

All the species of this genus have the seed protected by a close mosaic of

cubic crystals of oxalate of lime. These impress the testa with quadrangular

pits ; and traces of these thin-walled quadrangular pits are to be found on

several of our specimens.

Viola palustris, Linn. (PI. 11. fig. 18.)

Damaged seeds of Viola are common at various localities, but are seldom

sufficiently well preserved for determination. Fig. 18 corresponds with

Viola pahwtris.

Viola, ef. hirta, Linn. (PI. 11. figs. 11), 20.)

Manv of the <m\< of Viola belong to a larger form, closely resembling

V. hirta, but slightly more slender than our recent seeds of that species.

Viola, cf. Hiviniana, Reiehh. (PL 11. fig. 21.)

The majority of the seeds of Viola belong to a third species. They closely

resemble V. Riviniana* but are larger than our recent seeds.

Stellaria aquatica, Moeneh. (PL 11. fig. 22.)

S. media, Villars. (PL 11. fig. 23.)

S. Holostea, Linn. (PL 11. fig. 24.)

These correspond so exactly with the recent seeds that no remark is needed

Thev were all found at Pakefield.

Arenaria serpyllifolia, Linn. (PL 11. fig. 25.)

One perfect seed and one fragment are all that we have found of fchi«

species.

Elatine Hypropiper, Linn. (PL 11. fig. 26.)

Several seeds have been found at Pakefield.

LINN. JOURN.—BOTANY, VOL. XXXVIII. Q
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Hypericum quadrangulum, Linn. (PL 11. fig. 27.)

H. hirsftum, Linn. (PL 11. fig. 28.)

The shape and sculpture of the testa in the different species of Hypericum

characteristic, and the fossil seeds are well preserved. We haveare verv

only as yet found these two species.

Hhamnus Frangula, Linn. (PL 11. fig. 29.)

Seeds are very scarce, and have only been found at Pakefield

Acer camrestre, Linn. (PL 11. figs. 30, 31.)

Trees of this maple must have 1 overhung the small channel at Pakefield, for

seeds, fragments of wings, and broken leaves are very plentiful.

lliiBUS Id^eus, Linn. (PL 12. fig. 34.)

Two or three characteristic stones have now been found ; it is much more

scarce than R* frtrticoms.

Potenttlla silvestris, Neck. (PL 12. figs. 3G, 37.)

The carpels are very variable, but all seem referable to this species

Alchemilla arvensis, Scop. (PL 12. fig. 38.)

A few nuts of this plant have been found at Pakefield

Pyrus Aria, Ehrh.

We have only seen one damaged leaf of this tree. It is too black to

photograph.

CratjEGUS Oxyacantha, Linn. (PL 12. figs. 40-44.)

This species has only been found at Overstrand, where the fruits are very

variable. Five have been figured, to show the range of variation.

Crataegus sp. ? (PL 12. fig. 45.)

The fruit figured seems to belong to a second species of Cratwjits. Wc

have only one specimen, which was found at Pakefield.

TRAPA natans, IJnn. (PL 12. figs. 49-5(5.)

Several specimens are figured, to show the variability of these fruits

OlRC/EA LUTETIANA, Linn. (PL 12. fig. 59.)

Two fruits of this plant have been found at Pakefield. They are in a

peculiar state of preservation, having lost their hooked hairs,
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Conium maculatum, Linn. (PL 12. fig. llO.)

These are well preserved, though the ridges have been lost. Even in

Roman deposits, in which the fruits are very abundant, the ridges have

lisappeared.i

Apium sp. (PL 12. fig. 61.)

Fruits of Apium occur, but are never well preserved. As a rule the state

of preservation of the Umbelliferae is not satisfactory.

Ch.EROPHYLLUM SYLVESTRK, Linn. (PL 12. fig. 64.)

Two or three fruits of this plant have been found at Pakefield.

(Enanthk Lachenalii, C. <\ Gmel. (PL 13. fig. 65.)

A few damaged fruits have been found at Pakefield, The skeleton

photographed is one of the best.

(Enanthk Phellandrium, Lam. (PL 13. figs. 66, 67.)

Fruits of this plant are abundant everywhere ; but are usually much
smaller than recent specimens.

iEratTSA Cynapiim. Linn. (PL 13. figs. 68, 69.)

A few fruits occur at Pakefield.

Pastinaca sativa, Linn. (PL 13. fig. 70.)

Occurs at Pakefield and Trimingham.

Heracleum Sphondylium, Linn. (PL 13. fig. 71.)

Three specimens seen
; all have the obcordate fruit here figured

Torilis Anthriscus, Bernh. (PL 13. fig. 72.)

Two characteristic fruits have been found at Pakefield.

Viburnum Opulus, Linn. (PL 13. fig. 74.)

Only two seeds have been found.

ey are

Viburnum sp. 2. (PL 13. figs. 75-77.)

At Pakefield about 30 or 40 fiat or plano-convex seeds belonoino-

apparently to a second species of Viburnum have been found. Tin

about the size of V. Tinus, but in other respects do not agree with that

species. The fossil seeds are oval, the ventral face is flat or slightly rounded

and channelled, the dorsal face has two ridges which are not quite sym-
metrical, the testa is very thick. Length 3 mm., breadth 2 mm.
At first, from their general appearance and their slight want of symmetry,

these seeds were thought to belong to Lonicera ; but in that genus the testa

*2
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is thin, not exceptionally thick as in our fossil. They appear to belong to

Caprifobacea*, but we can find no European plant to which they can be

referred. Only three 1 species of Viburnum now inhabit Europe,

Viburnum sp. 3. (PI. 13. figs. 78, 79.)

About a dozen large woody seeds found at Pakefield seem to belong to a

third species of Viburnum* Seed oval, flattened ; ventral face slightly rounded

and channelled, dorsal face rounded and obscurely, irregularly ridged longi-

tudinally. Length 7 nun., breadth 5 mm. These 1 seeds obviously belong to

the same genus as the last, but are more than double the length. We can

find nothing to correspond with them.

Many fossil species of Viburnum have been described, but always from

leaves. Until we have further material, both recent and fossil, we cannot

give a name to the Pakefield specimens.

Galium Apaiune, Linn. (PI. 13. fig. 80.)

This plant occurs at Pakefield, but the fruits have entirely lost their outer

coat and hooked bristles.

Valeriana sambucifolia, Willd. (PI. 13. fig- 81.)

The only fruit of Valeriana is so crumpled that it cannot be photographed

satisfactorily ; it certainly belongs to this species.

Valehianella olitoiua, Poll. (PL 13. fig. 82.)

One fruit, crushed so as to expose the seed, and a few detached seeds are all

that we have seen. The coarse punctation of the seed is very marked, and

characteristic of this species.

Eupatorium sp. ? (PI. 13. fig. 83.)

A minute composite fruit with linear shape and five sharp ridges would

appear to belong to this genus, but we have rot been able to identify it.

Kupatorium cannabinum has not yet been found in pre-Glacial deposits, though

its fruits are not uncommon in newer strata.

TUSSILAGO Farfara, Linn. (PI. 13. tig, 85.)

Two or three characteristic fruits have been found at Pakefield

Arctium sp. (PL 13. figs. 86, 87.)

Two different forms of fruit of Arctium have been found ; but we cannot

satisfactorily determine them without more recent material.

Uakduub nutans, Linn. (PI. 13. figs. SH, 89.)

Not uncommon in the (Jronier Forest-bed,
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Carduus, cf. nutans, Linn. (PL 13. fig. 90,)

Fruits like C. nutans, but with finer sculpture and without longitudinal

ribs. We find this species occurring also in a deposit of slightly older date

at Tegelen in the Netherlands. The Pakefield seeds vary considerably in

size, the one figured is large.

Our series of recent fruits of Cardans is still very imperfect, and in

herbarium specimens the fruits are seldom ripe. The fossil may belong to

some well-known continental plant.

Carduus palustris, Linn. (PL 13. Hg. 01.)

A few fruits have been found at Pakefield.

Carduus lanceolatus, Wilht. ?

This species has been recorded with doubt ('Origin of the British Flora')

but the specimen was badly preserved and we can find no others.

Carduus hetkkophyllus, Linn.? (PL 13. fig. 02.)

The coarse rugose sculpture of the fruit figured corresponds so closely with

that of C. heterophjUus, that we must refer our fossil to that species. AVe

have only one specimen, and this is the only plant at Pakefield that suggests

northern rather than southern latitudes.

Centaurea sp. (PL 13. tigs. 93, 04.)

Two fruits of Centaurea have been found at Pakefield, probably repre-

senting two species. The fruit shown in fig. 04 corresponds with C. Calcitrapa,

and with no other British form. But there are so many European species of

this genus the fruits of which we have yet been unable to examine, that we

hesitate to refer our fossil to a species belonging so markedly to dry soils.

Crepik srccis/E folia, Tauscli. (PL 13. fig. 0(5.)

Not uncommon at Pakefield.

Lkontodon autimnalis, Linn. (PL 13. fig. 07.)

Occurs rarely at Pakefield.

Vbbbascum Thapsus, Linn. (PL 14. fig. 102.)

A single ^{hh[ has been found at Pakefield. The species in this genus

are readily distinguished by their seeds.

>->

LlMosELLA AQUATICA, Linn. (PL 14. Hg. 103.)

Only one specimen has been found ; but the seed is so small that it may

asily be overlooked, or lost in washing the clay.

'
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Veronica Oham.edrys, Linn. (PL 14. fig. 104.)

Seeds of \ Vronica are not uncommon ; but are usually decayed in such a

curious way that they are not easily recognised. The determinable specimens

belong to V. Chanwdrys, and as yet we can find no trace of our three aquatic

species.

Calamintha arvensib, Lam. (PL 14. fig. 109.) .

Pill NELLA VULGARIS, Linn. (PL 14. fig. 110.)
*

A few nutlets of each of these have been found at Pakefield

Stachys svlvatica, Linn. (PL 14. fig. 111.)

Not uncommon. The nutlets previously referred to S. palmtris belong to

this species. We cannot yet find S. palustris.

Stachys aryensis, Linn. (PL 14. fig. 112.)

Two nutlets from Pakefield show the characteristic rugosity and punctation

of this species.

Ballota nigra, Linn. (PL 14. fig. 113.)

Pare at Pakefield.

It i s un-

Ajtga reptans, Linn. (PL 14. fig. 114.)

The illustration represents the only specimen yet found,

fortunately so crushed that it is difficult to show the characters in a

photograph. The nutlet shows, however, the enormous aperture and

reticulated back characteristic of this species.

Labiate, genus undetermined, (PL 14. fig. 115.)

Nutlets ovate, rounded above, sharp below, with a very sharp prominent

ventral ridge ; sculpture of fine, very regular punctation (thimble-pitting),

without rugosity or tubercles. Length 1*(5 mm., breadth l'O mm.
This belongs to no British plant. We have few fruits of foreign labiates

to compare with it, and only unripe nutlets are usually to be found in

herbaria.

Labiate, genus undetermined. (PL 14. fig. llfi.)

Nutlet broad, very tumid and rugose, with sharp ventral ridge* Length
1*8 nun., breadth 1'25 mm.

This also belongs to no living British plant ; but we have found a similar

nutlet in a somewhat older deposit at Tegelen in the Netherlands.

Littorella juiscea, Denj. (PL 14. fig. 117.)

Two fruits only have been found, but they correspond exactly with those

f.£ the recent plant.
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(JhENOPODIUM ALBUM, Linn. (PL 14. fig. 118.)

0. KUBRVM, Linn. (PL 14. fig. 119.)

Call for no remark ; they correspond with recent seeds

Atkiplex HASTATA, Linn. (PI. 14. fig. 120.)

After examining a number of specimens we have come to the conclusion

that the seeds previously referred to A. patula must all be referred to this

species ; but we can only find seeds of one size.

Polygonum Convolvulus, Linn. (PL 14. fig. 121.)

A single nut with part of the perianth lias been found at Pakcfield.

Polygon I'M avictlake, Linn. (PI. 14. fig. 122.)

A few nuts have been found ; the one figured has part of the perianth

attached.

Polygonum Pbrsicauia, Linn. (PI. 14. fig. 123.)

Nuts somewhat smaller than our recent specimens, but otherwise

correspond.

Polygonum amphibium, Linn. (PI. 14. fig. 124.)

Agrees exactly.

Rumex maritimvs, Linn. (PI. 14. figs. 125, 126.)

Abundant and somewhat variable. Two forms are figured.

Rumex obtusifolius, Linn. (PL 14. fig. 127.)

Shows the characteristic venation of the fruiting sepals

Rumex Hydrolapathum, Huds. (PI. 14. fig. 128.)

A very large nut with remains of the fruiting sepals can only be referred

to tin s species

Rumex acutus, Linn.? (PL 14. fig. 12!L)

A specimen showing fruiting-perianth with no tubercle, without nut, seems

very close to Rumex acutus. The venation does not correspond with either

R. crispus or R. obtusifolius.

Rumex Aoetonella, Linn. (PL 14. fig. 1510.)

A nut in skeleton fruiting-perianth, showing the characteristic venation.

ULMUS MONTANA, Stokes?

Leaves have been found in the ironstone of Happisburgh ; but we cannot

get a satisfactory photograph.
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Urtica dioica, Linn. (PL 14. fig, 132.)

U. UBKN8, Linn. ? (PL 14. fig. 13;L)

These two species are not uncommon ; but the sculpture of the nut

referred to U. wrens differs slightly from our recent specimens.

oi aider are very abundant and generally belong to

Alnus glutinosa, Gaertn. (PL 14. figs. 135, 136.)

A. sp. (PL 14. figs. 137, 138.)

Cones and seeds of aid

L glutinosa. At Pakefield there appears to be a second species, the seeds of

which have a narrow somewhat stipitate base, and always differ somewhat
in colour from the seeds of Alnus glutinosa with which they an? mixed. We

l find no recent alder to correspond with this. The cones are not

j.

m
sufficiently well preserved for us to distinguish them.

SAGITTARIA 8AGITTIF0LIA, Linn. (PL 15. fig. 152.)

A few carpels have been found, but none are well preserved.

PoTAMOGETON NA TANS, Linn. (PL 15. fig. 153.)

P. perfoliate, Linn. (PL 15. fig. 15t>.)

P. OBTUSIFOLIUS, Mert. # Koch (PL 15. fig. 159.)

P. pusilli-s, Linn. (PL 15. fig. 1(50.)

Fruits of Potamogeton are extremely abundant at nearly all localities
;

but the species vary from place to place. Thanks to Mr. James Groves we
have been able to compare our fossils with a good series of recent fruits, and

now make four additions to the list. One species previously recorded

(P. lucens) must, however, be deleted as a wrong determination.

lem are only

Cyperace.e.

Many species of Oyperacese are found, but most of tl

represented by detached nuts without setae or utricles. We hi

ventured to determine a few of the best preserved and most characteristic

forms.

ive oniv1

A few plants previously recorded are not included in the above list and

notes, and have been omitted till they can be verified. The determinations

may have been right ; but in some eases the seeds have suffered so much,
from gradual decay of the pyrites, that we cannot now say whether they were

right or wrong. In other cases we await more material before authenticating

the determination. Pinus montana, for instance, has been recorded by

I leer and Saporta ; but we can find no cones belonging to this pine, though

we have examined a large amount of material. Possibly the cones came from

a later deposit, with Arctic plants, which overlies the Cromer Forest-lied, and

is not included within the scope of this paper.
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General Conclusion*.

This revision nearly doubles the number of plants recorded from British

pre-Glacial deposits, for it includes 147 species. We have also various seeds

and fruits in a perfectly determinable state, but belonging either to extinct-

forms, or more probably in the main to British or exotic species not repre-

sented in our recent collection. The determination of these is a very slow

process ; for a seed so peculiarly sculptured as to be readily determinable,

if we happen to know the recent form, may be so wanting in generic or

broader characters as to give no clue to guide us in our search. We have 1

not thought it advisable to figure these incertte sedis. unless we could make a

definite suggestion as to tin- families or genera to which they belong, or could

draw up a clear botanical description. This is often impossible without

destroying a unique specimen in order to examine its internal characters.

Tl ie mention of internal characters as applied to specimens of which

nothing now remains but the testa or endocarp may seem absurd. It must

not be forgotten, however, that in botany, as in zoology, soft parts impress

their forms on indestructible hard parts, and convolutions of the embryo or

vascular markings may be as well studied from the inside of the testa as in

the interior of the skull of some extinct race of man. The illustration of the

interior of the fruit of Ceratoph/lhun demersum (PI. 14. fig. 143) will indicate

how perfect may be this preservation.

Our pre-Glacial flora is found in a series of alluvial and estuarine deposits,

which underlie the boulder-clay and stretch for nearly fifty miles along the

Norfolk and Suffolk coasts, from Sherringham to Pakefield, The deposits

consist of estuarine muds and gravels, apparently brought down by the

Rhine, which at that period, after receiving numerous large tributaries—now

separate rivers—seems to have flowed across the present bed of the North Sea.

It probably entered the sea somewhere near Cromer. Unfortunately the

estuarine deposits are very stony, contain ferruginous concretions, and show

few drift fruits ; they have 1 therefore not yet been properly examined for

plants. It is in these, if anywhere, that we should expect to discover the

dry-soil exotic forms lately found higher up the Rhine, at Tegelen, in

At that place an ancient Rhine alluvium, somewhat older thanLimburg,

the Cromer Forest-bed, contai a large flora, the' I
>lants showing ( Irier

conditions and slightly more southern affinities. The Tegelen list includes

Magnolia Kobus
y
Jmjlans, Pterocavya eaucasira, litis vinifera, several South

European plants, and new species of Kurt/ale and Stratiotes. It also contains

a number of dry-soil North European plants, which help to complete the

imperfect picture of the pre-Glacial flora left by our British fossils *.

The plants of our British pre-Glacial deposits, unfortunately, have been

collected almost exclusively from the alluvium of small tributary channels,

* The Tegelen liora has been described by us in a communication sent to the Academy of

Sciences at Amsterdam : Versl. K. Akad. Wetens. 2e Sect. xiii. n. (1907).
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not from the alluvium of the main river. These small stream-channels

necessarily yield in the main the plants that lived in them, or grew on the

adjoining wet meadows, or in moist woods not far away. A few winged

seed* dropped in and others were brought by birds ; hut though the dry-soil

element is gradually being discovered, it is only represented by perhaps one

seed out of a hundred, the bulk of the specimen? belonging to a few aquatic

genera. This scarcity of dry-soil plants makes our pre-Glacial list at present

a poor representation of the ancient British flora. We can only compare it

with the plants now living in or around a Norfolk Broad and those that

accidentally drift in.

Perhaps the first thing to strike a botanist on examining our list will be,

how little the flora has altered in the many thousand years that have elapsed

and during the various climatic changes that have intervened. It was driven

out by the cold of the Glacial Epoch and came back little altered.

But closer study somewhat modifies these conclusions, for a good many
exotic species occur, and it must be remembered that several if not most of

the incertce sedis will almost certainly be exotic also. The non-British forms
MJ

now recorded are Ranunculus nemorosus, two other species of Ranunculus,

one or perhaps two water-lilies, Uypecoum procumbens, Trapa nutans, two

species of Viburnum ?, two labiates, a second species of alder, Picea e&eelsa,

and Najas minor. These give a decidedly peculiar appearance to the flora.

It is not very safe to deal with negative evidence, but there is another

peculiarity in this fossil flora that only those who have handled a large

amount of material will notice. A number of our plants have seeds and

fruits so soft or decaying so readily that they seem never to be preserved

in the fossil state. Such are Ranunculus Ficaria, most of the crucifers,

leguminoscT, and many umbellifers and grasses ; these we cannot expect to

find save under very exceptional conditions. Certain of our common
meadow and woodland plants, which we know, from the examination of

more modern deposits, have seeds which preserve perfectly and abundantly,

are, on the other hand, still missing in our pre-Glacial list. Disregardin

plants which we find in deposits of Roman date, but no earlier, for these may

be weeds of cultivation, we notice the absence of Ranunculus aais, R. hulboms
3

Lychnis Flos-cuculi, Poteutillci palustrts, Samhucus nigra, Taraxacum, Sonchus,

Larnium. The hazed, so abundant in our Neolithic submerged forests, is only

represented in the Cromer Forest-bed by a few nuts, usually stunted and

distorted in growth.

The pre-Glacial plants suggest climatic conditions almost identical with

those now existing, though slightly warmer. This difference, however, may

be largely due to the connection of Britain with the Continent while the

plant-bed was forming. The influence of altered geographical conditions on

our living fauna and flora has already been discussed (op. cit.) and need not.

be further commented on. Nothing in the present revision has tended to

modify the conclusions already arrived at, except that the southern element

(V
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in the flora is becoming more 1 marked. Also, it now appears that it includes

in all probability several extinct species. This brings it more into line with

the pro-Glacial mammals and mollusca, both of which groups contain various

extinct forms.

EXPLANATION OF THE PLATES,

Plate 11.

FiK . 1.
12

Thalictrum flavum, Linn., carpel,
{

. Pakefield.

1

2

2, 3. Ranunculus aquatilis, Linn., carpels,
L

. Pakefield.

1 *?

4. R, sceleratus, Linn., carpel, y, Pakefield.

if
12

R. Flammula, Linn., carpel,
l

. Pakefield.

12
G. R. Lingua, Linn., carpel,

1
. Beeston.

-7
« »

12
R. repens, Linn., carpel, y. Pakefield.

12
8. R. nemorostts, DC, carpel, y, Pakefield

12
9. R. sp. 7, carpel, -

y
. Beeston.

10. R. sp. 8, carpel,
1

. Pakefield.

12

1 1 . Caltha palustris, Linn., short seeds,
x

. Pakefield

12.
12

long .seed, y Mundesley.

6
13. Nymphtea lutea, Linn., seed, r Pakefield.

6
14. Castalia alba, Woods, seed, r Pakefield.

15, Undetermined species belonging to Nymph aeacete, seed, y Pakefield.

1 *y

16, Another undetermined species belonging to Nymphaeucete. seed,
x

.

Pakefield.

17.
12

Hypecoum procumbent, Linn., seed, 1# Corton.

12
18. Viola palustris, Linn., seed, y. Pakefield.

32
19, 20. V. cf. AiVte, Linn., seed, y, Pakefield.

12
21. F. cf. Riviniana, Reichb., seed,

x
. Pakefield.

12
22. SteUaria aquatica, Moench, seed, ^. Pakefield.

12
23. S. media, Villars, seed, y. Pakefield.

12
24. S. Holostea, Linn,, seed, y. Pakefield.

12
25. Arenaria serpyllifolia, Linn., seed,

x
. Pakefield.

24
2ft. Elatine Hydropiper, Linn., seed,

x
. Pakefield.

24
27. Hypericum quadranyulum, Linn., seed, ~

. Pakefield.

2i
28. H. hirmtum, Linn., seed, y. Pakefield.

6
29. Rhamnus Frangida, Linn., seed, y Pakefield.

3
30. Acer campestre, Linn., fruit wanting wing, v Pakefield.

31.
3

part of wing,
y Pakefield.
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Plate 12.

Fig. 32. Prunus spinosa, Linn., nut, r West Runton.

ft

33. Spir&a Ulmaria^ Linn., seed, v Pakefield.

34. Mi/fats IdceuSj Linn., seed. v Pakefield.

3o. li.fruticoms, Linn., seed, ^ Pakefield.

36, S#. Potentilla si/trstris, Neck., nuts, ~. Mundesley and Pakefield.

38. Alchemilla arvemis, Scop., nut,
y

. Pakefield.

89. ifyru* Malm, Linn., seed, r Pakefield.

40 41. Crat&gus Oxyacantha, Linn., series showing variation in form at one
a

locality, nuts, v Overstrand,

45. CrtiUeyus sp, ?, nut, p Pakefield.

46. Hippnrm vulgaris, Linn., fruit, ^. Pakefield.

47, 48. Myriophyllum spicatum, Linn., nuts, p Pakefield.

49-66. Trapa nutans, Linn., nuts, ,. Mundesley.

ii

^7, '58. spine and abnormal spine, Pakefield.

59. Circcea lutetiana, Linn., fruit, y Pakefield.

60. Conium maculatnm, Linn,, carpel, ^. Pakefield.

61. Apium sp., carpel, :

1

". Pakefield.

62, 63. Cicuta mrosa
}
Linn., carpels, *. Pakefield and Beeston

if

64. Chterophyllmn sylvestre, Linn., carpel, r Pakefield.

Plate 13.

ii'
Fig. 66, (Enanthe Lachenalii, C. 0. UmeL, skeleton carpel, {. Pakefield.

12
66. (2?. Phellandrium, Lam., carpel, ventral face, ^ Pakefield.

12
67. carpel, dorsal face, y. Pakefield.

68. JEthum Cynapium, Linn., carpel, dorsal face, j-. Pakefield.

69. carpel, ventral face, ^ Pakefield.

70. Vastinaca sativa, Linn., carpel, r Pakefield.

71. Ileracleum Sphondylium, Linn., carpel, y Pakefield.

72. Torilis Anthriscus, Bernh., carpel, **. Pakefield.

it

73. Cornus sanyuinea, Linn., nut, r Pakefield.

74. Viburnum Opulw, Linn., seed, r Pakefield.

75. V. ? sp. 2, seed, ventral surface, v Pakefield.

76. ^. ? sp. 2, seed, dorsal surface,
1§ Pakefield.
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Fig. 77. Viburnum ? sp. 2, seed, inside, r Pakefield.

78. F. ? sp. 3, seed, ventral surface, r Pakefield.

79. V. ? sp. 3, seed, dorsal surface, y Pakefield.

A
80. Galium Aparine, Linn., fruit, wanting bristles, v Pakefield.

81. Valeriana sambUcifolia, Willd., fruit, r Paketield.

82. Vakrianella olitoria, Poll., fruit, burst so as to show seed, ,. Paketield

12
83* Eupatorium sp. ?, fruit, p Paketield.

84. llidem tripartita, Linn., fruit, [. Pakefield.

85. Tuxsilayo Farfara, Linn., fruit, v PakefieU ,

ft

80, 87. Arctium pp.. fruits, r Pakefield.

ft

88, 89. Carduus nutans, Linn., fruits,
J§

Pakefield.

90. C. cf. nutans, Linn., fruit, r Pakefield,

91. C> palustris, Linn., fruit, r Pakefield.

92. C. heterophyllus, Linn. ?, fruit, y Pakefield.

93. Centaurea sp., fruit, *. Pakefield.

94. C. Calcitrapa, Linn. ?, fruit,
J-

Pakefield.

95. iVcm hieracioides, Linn., fruit, r Pakefield.

96. Crepis suceiseefolia, Tauscli, fruit, v Pakefield.

97- Leantodon autumnalis, Linu., fruit, r Paketield.

98. Undetermined Composite ?,
x

. Pakefield.

Plate 14.

12
Fig. 99. Menyanthes trifoliata, Linn., seed, y. Pakefield.

12

100,101. Solarium Dulcamara, Liun., seeds,
}

. Pakefield. (Fig. 101 is

mounted in glycerine jelly, to bring" out cell-structure.)

12
102. Verbascum Thapsus, Linn., seed, y. Pakefield.

24
103. Limosella aquatica, Linn., seed, y, Pakefield.

104. Veronica Chamcedrys, Linn , seed, ^. Pakefield.

12

105, 100. Mentha aquatica, Linn., nutlets (dorsal and ventral faces),
x

.

Pakefield.

12

107. 108. Lyeopus europceus, Linn., nutlets (dorsal and ventral faces), y.

Pakefield.

12
109. Calamintha arvensis, Lam., nutlet (ventral face), ~. Pakefield.

1 10. Prunella vulgaris, Linn., nutlet (ventral face), y. Pakefield.

12 n
111. Stachys sylvatica, Linn., nutlet (ventral face),

x
. Pakefield.
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Fig. 112.
12

Stachys arvensis, Linn., nutlet (ventral face),
}

, Pakefield.

12
113, Ballota nigra, Linn., nutlet (dorsal face),

, # Pakefield.

12
114. Ajuga reptans, Linn., nutlet (ventral face), ". Pakefield.

12
115. Undetermined labiate, nutlet (ventral face),

-
. Pakefield.

12
11(). Another undetermined labiate, nutlet (dorsal face), ~. Pakefield

12
117, Lit torella juncea, Berg1

., fruit, ,". Pakefield.

12
118. Chenopodium album, Linn., seed, -j . Beeston.

12
119. C. rubrum, Linn., seed,

x
. Pakefield.

120. Atriplex ha&tata, Linn, ?, seed, ~. Pakefield.

121. Polygonum Convolvulus, Linn., nut with part of perianth,
6

]

Pakefield,

ti

122. Polygonum aviculare, Linn,, nut with trace of perianth, y Pakefield.

<;

123. P. Persicaria, Linn., nut, v Pakefield.

12
124. P, ampkibium, Linn., nut, j\ Mundesley.

6
125, 12(5. Rumex maritimm, Linn., fruits, r Pakefield.

rt

127. K. obtusifoiius, Linn., fruit, '. Pakefield.

6
128. jR. Hydrolapathum, lluds., fruit, r Pakefield

129. i?. acutu8
f
Linn. ?, fruit, ,\ Pakefield.

130. -R, Acetosella, Linn., fruit, .. Beeston.

12
131. Euphorbia amygdaloides, Linn,, seed,

x
, Pakefield

12
132, Urtica dioica

y
Linn., nut, " Pakefield,

12
133. U. urens, Linn. ?, nut, ^, Pakefield.

12
134. Betula alba, Linn., fruit showing part of wing,

J
. Pakefield

«
135. Alnus glutinosa, Gaertn., seed, ,. Pakefield.

136. cone,
v Pakefield.

6
137, 138. Alnus sp., seeds, v Pakefield.

3
139, 140. Carpinus Betulus, Linn., nuts (ventral and dorsal faces), '

Pakefield.

141. Corylus Avellana, Linn., nut, r Pakefield.

1.2. Quercus Robur, Linn., acorn-cup, r Happisburgh.

3
143. Ceratophyllum demersum, Linn,, fruit, inside, r Pakefield.

144.
:t

- fruit, outside, r Pakefield.

Platk lb.

Fig. 145. Ta.vm baceata, Linn., seed, \. Happisburgh

140. Pinus syloestris, Linn., cone,
;

, Cromer.
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Fig 147. Ficea exceha, Link, cone, r Mundesley.

149.

158.

16(5.

;{

148. Stratiotes Aloides, Linn., seed, inside, y Beeston.

3
seed, outside,

'

r Pakefield.

«
liiO. Sparyanium erectum, Linn. ?, nut, y Pakefield.

12
151. Alisma Plantayo

}
Linn., carpel, ^, Mundesley.

12
152. Sayittaria sagittifolui ,

Linn., carpel, 1§ Pakefield

«
153. Potamogeton nutans, Linn., nut, y Overstrand.

6
154. P. heterophyllusy Sclireb., nut, .. Cromer.

•5

155. P. prcelonyus, Wulf., nut, r Cromer.

«

15(5. P. perfoliatus, Linn., carpel, y Mundesley.

H

157. P. cri*pu8
f
Linn., carpel, r Pakefield.

6
nut, r Beeston.

6
159. P. ohtusifalius, Mert. & Koch, nut, v Mundesley.

160. P. pufiillus, Linn., nut,
1;

Pakefield.

161. P. trichoidesj Cham., nut, r Sidestrand,

162. P. peetinatm, Linn., carpel, 1# Pakefield.

1

2

163. Zannichellia palustris, Linn., carpel, ~. Pakefield.

12
164. Z. pedunculata, Reiclib., carpel, ^ Pakefield.

165. Kajas marina, Linn., fruit, outside, r Pakefield.

5
fruit, inside, r Pakefield.

12
167. AT

. minor, Allioni, fruit,
x

. Pakefield.

12
168. Eleocharis sp,, nut, y. Beeston.

12
169. Scirpusfluitans, Linn., nut,

f.
Beeston

12
170. S. laeustris, Linn., nut, -~. Pakefield.

12
171. S. Taberncemontani, C, C. Ginel,, nut,

}
. Muudesle}

tf

172. Carex dioica, Linn., fruit, v Gorton.

12
173. Cm muricata, Linn., nut,

x

"\ Pakefield.

174. C, cf. helodes, Link, fruit, r Pakefield.

175. C. hirta, Linn., fruit, y Pakefield.

.6
176. C. acutiformis, Ehrh., fruit, y Pakefield

177. C. riparia, Curtis, fruit, v Pakefield.

12
178. C. rostrata, Stokes, nut, j\ Pakefield.

179. C. vesiearia, Linn., fruit, v (Norton.

180. C. sp. 9, nut, \
2

. Pakefield.

12
181. C. ftp* ?, fruity j\ Gorton,
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An Account of the Ptynts collected on Mt. Ruwenzori by Dr. A. G. F.

Wollaston. By Drt A. B. R^Kple, M.A., F.L.S., E. G. B>jker, F.L.S,

and S. Le M. Moore, B.Sc, F.L.S.

(Plates 16-19.)

[Read 20th June, 1907.]

The plants enumerated were collected by Dr. A. G. F. Wollaston on the

recent expedition to Mt. Ruwenzori conducted by Mr. K. B. Woosnain, for the

purpose of making natural history collections ; these collections are now at the

British Museum. Dr. Wollaston readied a height of over 15,000 ft., on one

of the peaks which has been named in his honour by the Duke of Abruzzi.

A geographical account of the mountain-range known as Mt, Kuwenzori, with

an excellent map, will be found in the Duke of Abruzzi's paper entitled the

" Snows of the Nile " in the Geographical Journal, xxix. (11(07) pp. 121-147.

Previous Collectors.

Mt. Ruwenzori was discovered by Sir Henry Stanley, who saw the moun-

tain to the south from Lake Albert Edward in 1888 and in the following year

traversed its western slopes ; one of his companions, Lieut. Stairs, climbed to

a height of 10,700 ft. on its north-western spurs and collected 38 plants, of

which the generic names are enumerated on p. 258 of H. M. Stanley's
L In Darkest Africa/ The first botanical collection of any extent made on

the Mt. Ruwenzori range was that of Dr. Stuhlmann in 181)1. He ascended the

valley of the Butagu on the west of the chain to a height of 13,300 feet.

Mr. G. F. Scott Elliot in 181*5 made five excursions towards the central ridge,

approaching it on the east by the valleys of Veria, Wimi, Mobuku, and

Nvamwamba, and on the west from the Butagu valley. In the last he reached

13,000 ft. Later Sir H. Johnston reached a height of about 15,000 ft. on

the east slopes of the peak which he named Kiyanga. On this expedition

some plants were collected by Mr. Doggett and presented to the Royal

Gardens, Kew. Several of these are identical with Dr. Wollaston \s plants.

In 1906 the Duke of Abruzzi led the successful expedition on which so many

of the different peaks were scaled for the first time. He was accompanied by

Dr. Roccati as collector. Collections have also been recently made by

Mr. Dawe, of the Botanic Gardens at Entebbe.

Notes on the Vegetation.

We are indebted to Dr. Wollaston's notes for information on the types of

vegetation at various altitudes ; we have added a general account of the

results obtained in working out his collections. The plants were mainly

collected from two camps : one at about 3500 ft. altitude on the south-east

slopes of the range, between the mountains proper and Lake Ruisamba ; the

other at an altitude of 6500 feet in the Mubuku valley, the most important

valley on the east side of the range. Expeditions were made to intermediate
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and higher altitudes, the highest camp being at about 12,500 it., whence
plants were collected to the snow-level, which may roughly be said to be at

14,500 ft. on the east side of the mountains. The time of year was from

January to July : January was a month of fine weather ; February, March
and April were very wet in the mountains. From the middle of April, when
a move was made to the lower camp near Lake Ruisamba, the weather was

almost continuously fine. Most of the flowering plants had ceased to blossom

by the end of May, and butterflies, which were exceedingly abundant during

the latter part of April and May, were almost absent from the lower

slopes in June.

The following is a brief summary of the general aspect of the country

and the more striking forms of the vegetation seen at various altitudes.

It will be seen that the present collections illustrate the botany only of a

restricted portion of this great mountain-range, confined to Mt. Kyanga
(recently named Mt. Baker by the Duke of Abruzzi) and the valleys leading

up to it. It remains for future explorers to provide means for the study of

the botany of the other large mountains to the north and west.

3000-4000 feet. Beyond the wide belt of papyrus and swamp, which

surrounds Lake Ruisamba, is a park-like country of shortish grass with

scattered trees, mostly acacias, and intersected by deep ravines, in which is

found a thick jungle of two species of fleshy euphorbia, a large-leaved fig

(Sj)athodea campanulata) with magnificent clusters of scarlet flowers, a tangle

of vines and asclepiads and a conspicuous white sweet-scented jasmine

(^Jasminum Schimperi). Two species of epiphytic orchids were found in these

jungles.

The plants collected include a number of wide-spread tropical species,

such as Sida spinosa. Hibiscus cannaMnus and //. inirranthus, Melia Azedaracli,

Desmodiiim lasiocarpum^ Cassia mimosoides, Evolvulm alsinoides, Plumbago

zeylaniea, Jponuea ealyciua, Amaranthus caudatus, Euphorbia hypericifolia and

Pantvum pileatum ; Acacia Catechu and Tpomcea Wightii are of eastern affinity,

occurring in tropical Asia but not passing into west tropical Africa. Others

are more or less wridely spread tropical African or tropical South African

species, as Paronia macvophylla, Corchorus trilocularis, Vernonia cineraseens,

Craterostigma plantagineum, Striga hermontlnca, Sopubia ramosa, Ruellia

patula, Celosia tvigyna, and Omithogalum EcklonL Other species are east

tropical African, such as Greicia similis (at 4000 ft.) and Hibiscus cethiopicus

(also South African), while Hibiscus crassinervis, Turrcea nilotica, Ilelinus

mystacimts, Jasminum Schimperi (Abyssinia), Barleria Gvantii, are more

northern " Nile Land " types, and Mellera lobulata, Adhatoda Engteriana,

Lissochilus Livingstonianus of more southerly distribution (Uganda, the

Mozambique district and British Central Africa). A western affinity is

represented by Spathodea camj>a)ndata
J
a wrest tropical African species which

finds the eastern limit of its distribution on Mt. Kuwenzori, Thunbergia

LINN. JOUKN.—BOTANY, VOL. XXXVIII. R
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fasciculata, a Cameroons plant, and Mucuna Poggei (found at 4000 ft.).

Schizoglossum eximium is restricted to Iluwenzori; and the following are new

species: Aloe Wollastoid, Chlorophytum ruwenzoriensis, and BapMa Wollastoni

(at 4000 ft.), allied to the West African B. angolensis.

4000-5000 feet. About this level there is a good deal of native cultivation,

chiefly bananas, manioc, indian corn and beans. At this altitude the huge
" elephant-grass " growing from 10 to 15 feet high is the most important

feature of the vegetation, and conspicuous among it are the pretty little trees

of Erythrina tomentosa with tufts of crimson flowers.

The following were collected at 5000 ft. :

—

Tephrosia paniculata (Angola

and Uganda) ; Fleurya podocarpa^ a widely spread tropical African species;

Crinum seabrum^w more northern type (Abyssinia and the Nile Valley); and a

new composite, Guizotia eollina.

5000-11000 feet. Cultivation and elephant-grass still continue, with species

of Ipomcea climbing about the stems of the grass, and the very handsome

red-and-yellow Gloriosa virescens (var. splendens, var. now), which is found

up to 7000 ft. A few small patches of forest with a good many ferns,

polypodiums and others fill the bottom of the valley at this level.

The plants collected at (.5000 ft, include some widely distributed tropical

species, snchas Vigna I'ttteola, Psophocarpus palustris^ Ageratum eonyzoides and

other composites, with a new variety of Laggera alata, a common tropical African

and Asiatic species ; some widely spread tropical African species, such as

Desmodinm Scalpe (also India), Pentas purpurea, Melanthera Brownet (al:

s

South Africa), Platystoma africanum (also India), Cyathula rylindrica (also

S. Africa and Madagascar), and Crinum giganteum* A marked east tropical

affinity is shown by Eriosema montanum, Rhampliimrpa Ilerzfeldiana, Osheckia

densiflora (Mozambique 4

), Ilelichrysum foetidum, Sonchus Bipontini var., and

Indigo/era longeharbata (Abyssinia) ; Brillantaisia patula is a Cameroon*

plant also found in Uganda. Streptocarpus ruwenzoriensis (also in Usambara),

l&oglossa runssorica, Triumfetta ruwenzoriensis and Gynura ruwenzoriensis, the

two latter also collected at 7000 ft,, represent an endemic distribution; and the

following are novelties: Thunhergia oeulata, Coleus graeilentus, and Pentas

pubijiora ; a variety of the last occurs at 7000 ft.

(1000-7000 feet. The banana is not cultivated much above (5000 ft, and the

elephant-grass ceases at the same level. Above this is a zone of shrubs, con-

spicuous amongst them being Acanthus arhoretts with mauve flowers, two or

three yellow-flowered Papilionacege and a handsome Solarium with prickly

leaves and a large yellow fruit. The first of the tree-lobelias (Z. Giberroa) is

found in the open places on sunny slopes. Wild bananas are found in shady

places up to 7000 feet and beyond. Dracaenas, reaching a height of thirty

feet and upwards, are found in groups beside the streams. Millet and colo-

casia are cultivated up to 7000 ft., above which level cultivation ceases. A
large number of species was collected at 7000 ft., the majority of which are
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more or less widely distributed in the highlands of tropical Africa, Of these

a minority occur on both sides of the continent ; such are :

—

Ranunculus

membranaceus (Abyssinia, Kilimanjaro, Zambesi Highlands and Huilla),

Pavonia Schimperiana (Abyssinia to Cameroons and Angola), Kosteletzkya

adoensis (Abyssinia to Nyasaland and Cameroons), Cassia didymobotrya (east

Africa and Angola), Diseopodium penninervium (Uganda and Nyasaland and

Cameroons), Micromeria lAjiora (east tropical and South Africa and

Cameroons), Plantago palmata (Kilimanjaro to Cameroons), Rumex Steudelii

(east tropical Africa and Cameroons), Twice as many are restricted to

Eastern Africa including the Central Lake district: such are Polygala

persicarifefolia^ Sida rliombifoUa, Geranium afideoloAum, Coreopsis abyssinica
y

Lactuca abyssiniea, Lysimachia africana, Moscliosma mnltifiorum, Plectrantlius

Schimperi, Rumex abyssinicus, which have a northward range, generally as

far as Abyssinia ; and others with a more southern or restricted distribution,

such as Torilis gracilis (Usambara, Milanji), Cynoglossum georaetricum

(British East Africa and Shire Highlands), Solatium aculeatum (Uganda,

Shire Highlands and South Africa), Lissochilus Krebsii (a South African species

found in the highlands of Portuguese East Africa and Milanji), ])isa Stairm
Vevnoma ruwenzonensis(Kenia, Kilimanjaro), and the endemic species

Lissochilus ruwenzoriensis and Satyrium vrassicaule. At this altitude were

also collected the north temperate species Sanicula europaa and Orobanche

tumor. The following novelties were found :

—

Begonia Wollastoni allied to

Ji. Johnstoni from Kilimanjaro and Kenia, Pentas pubifiora var. longistyla,

Pavetta ruwenzoriensis, also collected by Scott Elliot at 7000-8000 ft. and in

Uganda, Grumileamegistosticta, Vernonia Wollastoni, Conyza scariosa, Senecio

Wollastoni, Plectrantlius Wollastoni, Peperomia ruwenzoriensis, closely allied

to P. StuMnianni, another endemic species, and Polystachya biearinata.

Between 7000 and 8000 feet is found the biggest forest of Ruwenzori. A
large 1 Dombeya with clusters of white flowers is yovx noticeable, and one of the

finest trees, though not very numerous, is a Podocarjms. A sweet-scented

begonia (probably Begonia Wollastoni) is found about the lower trunks, and

tree-ferns occur in shady places and on the banks of the streams.

At 8000 feet were collected the widely spread tropical African highland

species Stachys aculeolata (Cameroons, Clarence Peak Fernando Po, and

Abyssinia), Begonia Meyeri-Johannis, previously found on Kilimanjaro, and

Habenaria Rendlei, previously collected by Scott Elliot at GOOO-7000 ft.

Also Hibiscus diversifolius var. granatensis, a tropical South American variety

which is also recorded from Uganda.

8000-9000 feet. The slope of the mountains becomes much steeper, and the

forest thins out into open spaces covered with bracken and occasional big

trees, having very much the appearance of the higher slopes of the New Forest.

This gives way to a belt of small tree-heath (Erica arbored) and Podocarpus,

and so to the zone of bamboos, which begin on the east side of Ruwenzori

\\2
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at about M500 feet and continue up to 10,000 ft., while on the western slopes

they begin at 7000 feet.

9000-10,000 feet. The big tree-heaths begin about 9500 feet, their branches

are covered with long wisps of grey lichen. A good many terrestrial orchids

were found at this level (Epipactis africana^ Cynorchisanacamptoides, Satyrium

crassieaule and Polystachya graeilenta), all endemic species previously collected

at similar altitudes by Scott Elliot and iStuhlmann, and two new species of

Polystachya were found on rocks, while the epiphytic Angrcecum Scotellii,

found previously by Scott Elliot, was again collected. A big bushy Impatiensr

the endemic species L runssorensis with a coral-red flower, was alsofound. Ferns,.

notably polypodiums and a long narrow-leaved hart's-tongue (?), are numerous,,

and the biggest of the alchemillas, A.rmveuzorieHsis, forms large silvery beds.

A llelichrysiim (H. argyrocotyle, sp« now) in the moist places and a small

{p greeable touches

of colour.

In addition, the following novelties were collected at 9000 ft. :

—

Seneeio

juyicola, Colevs latidens, Pycnosiachys Elliotii, and a remarkable amaryl-

lidaceous plant which seems to represent a new genus (Choananthus) combining

in some respects the characters of Jlcvmanthus and Cyrtanthus. At 10,000 ft.

were found Thalictrum rhynclwcarpjim, a species widely spread on the mouii-

tains of tropical and South Africa, a variety of Cotyledon Umbilicus known

also from the mountains of Abyssinia and Kilimanjaro, several endemic

species [Rahas Dogyettii, Solatium runsoriense, Mimulopsis Elliotii and Arhivma.

ruwenzoricum), and a new species, Coleus cUvicola.

10,000-11,000 feet. This is the zone of moss par excellence. It forms

round cushions on the trees (most of them Erica arborea) and masses two feet

deep on the ground and amongst the fallen logs, where the hyraxes make their

burrows. Two tree-lobelias (L. Deckenii and L, Stuhlmanni) appear at this

level, also a fine tree-hypericum with a big yellow flower. A blue violet

(Viola abyssinica) is found in the more open spaces. At 11,000 ft. were found

two new species, Conyza montigena and Calamintha parrula, and the widely

spread north temperate Cerastium vulgare.

11,000- 12,000 feet. Helichrysums (including a new species 7/. Wollastoni),

tree-lobelias, tree-heaths and tree-seneeios are the most conspicuous plants at

this altitude, though the two latter attain their greatest growth above 12,000

feet. A handsome Rubus (//. runssorensis) with a pink flower and a large but

tasteless fruit is fairly abundant, and a small Sedum {S.ruwenzoriense, sp. now)

grows on the rocks. The plants found at 12,000 feet include Alchemilla

geranioides, a species allied to A. einerea from Kilimanjaro, Alchemilla

argyropliylloideSj a new species allied to A. argyrophylla from Kilimanjaro,

Seneeio sycephyllus (previously collected by Scott Elliot), the tree-senecio,

$. adnivalh allied to S. Johnstoni from Ml. Kilimanjaro and S. keniense from

Mi. Kenia ; several alpine species which have been found on the mountains of
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Abyssinia and Kilimanjaro

—

Ranunculus oreophytus, Cardamine Miqua and

Sulmlaria monticola ; Hypericum kenieme (also on Mt. Kenia) and Pence-

danum Kersteni (also on Kilimanjaro),

12,000-15,000 feet. The tree-heaths cease about 12,500 ft., but the senecios

continue much further, almost to 14,000 ft. (L

Wollastoni, allied to L. Rhynchopetalum from the mountains of Abyssinia)

appears at about 12,500 ft. and is found growing on the steepest slopes almost

up to the snow-line. L. Deckenii, which grows only on the level terraces in

very moist ground, does not occur above 13,000 feet. Helichrysums, some-

times forming bushes four or five feet high, grow most luxuriantly in

this region, one species (JET. Stuhhnatnri, var. latifolium var. nov.) being found

nearly up to 15,000 ft. A small Arabis (A. alpina) was found at 14,000 ft.,

and a rush (Litzuhi Johnrfoni), a grass (/W ylacialis) and mosses were found

growing up to the level of permanent snow.

To this zone belong the following plants :

—

Galium serrato-hamatum, sp. nov,

(at 12,500 ft.), Helichrt/sum Stuhlmanni (at 13,000 ft.), Senecio yymrtoides, sp.

nov. (at 12,500 ft.), Ruhus runssorensis and Sedum ruwenzoriense, sp. nov. (at

12,500 ft.), the latter closely allied to S. Volkensii from Kilimanjaro. At

12,500 ft. were found two Cyperacese, Carpha Emini (previously collected by

Stuhlmann at 10,000 ft.) and Carex runssoroensis. At 14,000 ft. was found

an interesting new alchemilla (A, subnivalis).

Appended are some notes by Mr. Woosnam on the arborescent senecios and

lobelias, both of which are long-lived.

" With regard to the length of life of the lobelias and senecios on

Ruwenzori, it appeared to me that both must live to a great age. The senecios

undoubtedly attain the greatest age, which T do not think would be too much

to estimate at anything from 50 to 100 years or even more. The senecio

appears at first as a small plant not unlike a cabbage, gradually the stem

lengthens and inves out branches with the toft of bright green leaves at the

end ; as the plant grows the old leaves shrivel and droop, hanging down the

stem one upon another till the upper parts of the branches near the green tuft

are transformed into great swollen masses of dead leaves tightly packed

together. This accumulation of old leaves is the greatest proof of age, and

also there are very few dead trees that have fallen lying among the others,

and these had all been there for many years. How often the senecios flower

I cannot say, but 1 do not think the act of flowering means death as it does

with the lobelias, and I should say that the senecio flowers every few

years.

" The lobelias also live to a great age, but not so long as the senecios. In

the case of the lobelias the period which occupies so long a time is before they

come into blossom, which might be 15 or 20 years, and the proof of this is also

the accumulation of leaves below the flower-spike, or in the case of L, Stuhl-

manni the marks where the old leaves have fallen off. Once a lobelia has
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reached the stage of producing a flower-spike and bursting into blossom, it

has (in comparison to the length of time taken before that stage) reached the

end of its life; it may perhaps take 12 months for the spike to finish blossoming,

then the whole plant withers and dries up and stands probably for several years

longer before it falls and is swallowed up by the moss. In L. Stuldmanni the

leaves do not die and remain on the plant, but all fall off, leaving the stem

bare except for the green leaves. In L. Deckenii none of the leaves ever fall

offj and the stem is entirely concealed from sight from the ground up to the

spike, which is nearly three times as large in circumference as in any of the

other lobelias, but I think the life of Deckenii is shorter than the others. In

L. Wollastoai some leaves fall off and some remain hanging down, so that it

usually has a portion of exposed stem, li or 4 feet long, below the leaves. In

L. Giberroa the leaves fall off as in Stuldmanni. There is another point about.

Deckenii. When we visited Ruwenzori I saw only one Deckenii in blossom,

there were hundreds of tall dead ones and as many young ones a foot or

so high ; this looks as if this species had periods of flowering, all the plants

coming into flower at the same time every few years.

"L. Deckenii is confined to the flat swampy bottoms of the higher valleys and

does not grow on the sloping hillsides which are covered with L. Wollastoni ;

this latter may be seen by hundreds in all stages of development from

seedlings to full bloom.

"

MONOCOTYLEDONS,
Bv A. 13. Hendle.

oiichidea:.

ErLOPHIA si'BL'LATA, Rendle, in Journ. Hot. \liii, (1895) Uu.
Semliki Valley. July. " Flowers yellow."

Previously collected by Scott Elliot at the Ivatonga River, l>anda.

Lissochilis LxviNGSTONiANus, Reichh./ Otia Hot. Hamh. ii. 11-4.

S.E. ;550O ft. dune. " Flowers yellow."

Distrib. British East Africa and British Central Africa.

ihe flowers of L. Livingstoniannt are described as purple or white veined
with purple-white. Dr. Wollaston describes the flowers of the plant
found on Tiuwenzori as yellow. I can find no other differences.

L. Krebsii, Reichh. f. in U,»,cea
y xx. (\M1) i\$~*.

E. 7000 ft. February. " Flowers yellow and brown."
Dishih. British Central Africa ; South Africa.

The bracts arc longer and more pointed than usual in this species.
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LlSHOCHILUS RUWENZORIENSIS, Rendle, in Joinm. Hot. xliil. (1895) 170.

E, 7000 ft. February, " Flowers yellow and brown."

Previously collected by Scott Elliot on Ruwenzori at 6000 to 7000 ft. on

the Eastern side, and at Kivata.

v
Planta sicca nigrescens, Polystach/ce Rendlei, Rolfe, nttinis sed ut apparet

caule breviore uni- vel b i -folio ; f'oliis lineari-oblongis, obtusis ; bracteis

brevibus, late ovatis, truncatis, breviter aeuminatis ; floribus luteis,

galeatis ; sepalo dorsali triangulari-ovato, concavo, sepalis lateralibus late

triangularibos, subobtusis, sepalum dorsale vix excedentibus, mentovalde

obtuso
;

petalis e basi angusto spathulato-lanceolatis, obtusis, sepalis

paullo brevioribus; labello breviter unguiculato, trilobate, lobis late-

ralibus late rotundatis, lobo medio minore subrotundo, disco glabro,

verruculoso ; columna brevissima.

Hah. Ruwenzori E. 10,000 ft. On rocks. February. " Flowers yellow."

Also 8500-1 1,000 ft. W. G. Doggett. (Herb. Kew.) "Flowers-prim-

rose-yellow."

Folia 5-nervia, 8*5-12 cm. long., 1-1-1-7 cm. lat. Pedunculus basi vagi-

nalis, compressus, cum racemo simplice 5-7-floro, vel interdum pauciter

ramoso, 10-15 cm. long. Bractese 4-3 mm. long. Flores subsessiles.

Sepalum dorsale 0-10 mm. long., 5-6 mm. lat. ; sepala lateralia 1 cm.

long., mentum 8-9 mm. long. Petala 7-K mm. long. Labellum 9 mm.

long., 5 mm. lat.

Near P. Rendlei, Rolfe, from Nyasaland (Mt. Milanji and Zomba), but

apparently a lower-growing plant, and distinguished by its short truncate

bracts, larger flowers, and lip with glabrous uncrested disc.

Woosnami, sp. nov.

Herba parva foliis tribus oblongo-linearibus vel linearibus ; scapo com-

presso, hispidulo ; racemo simplici, brevi, denso ; bracteis setaceo-

acuminatis ; floribus parvis luteis cucullatis ;
sepalis apice acuminato

crassatis, sep. dorsali concavo late ovato, sep. lateralibus oblique trian-

oularibus 4-nerviis, mento conico ;
petalis minimis lineari-oblongis ;

labello e basi longo cuneato trilobato, lobis lateralil)iis late rotundati*,

lobo medio duplo minore suborbiculare papilloso ; columna brevi, crassa.

Hah. Ruwenzori E. 9000 ft. February. On rocks.

Planta, pseudobulbo exciso, 15 cm. long. Folia ad 13*5 cm. long, et vix

1 cm. lat. Scapus cum bracteis tribus pane ad racemum vaginatus cum

racemo (vix 2 cm. excedente) 8'5 cm. long. Bractese inferiores vix

1 cm. long., supra breviores, ad racemi apicem comosa;. Flores sub-

sessiles, anguste cucullatse, vix 1 cm. long. Sepalum dorsale 4 mm. long,,

2 mm. lat, : sepala lateralia 9 mm. long., mentum vix 4*5 mm. long.
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Petala 2 mm. lono-. vix 1 mm. lat. Labellum 7*5 mm. lonij. vix 4 mm.
lat., cum venis tribus longitudinalibus, antice in venis et venulis papil-

losum, Columna 2 mm. long.

Near Polystachya Adansonia\ Reiehb. fib* from Angola, in habit, but has

longer narrower flowers arranged in a shorter more crowded raceme with

longer floral bracts, and differs also in the details of structure of petals

and lip.

Polystachya bicakinata, sp. nov.

Planta habitu P. cultratce, floribus autem duplo majoribus, sepalo dorsali

ovato-oblongo, acuto, 3-nervio, sepalis lateralibus falcate triangulari-

ovatis acutis dorso late carinatis, incomplete 5-nerviis, mentum obtusum
;

petalis quam sepalis brevioribus, oblongo-spathulatis, abrupte subaeutis,

3-nerviis; label lo e basi lato trilobato, lobis lateralibus rotundatis, lobo

medio his suba>quali
9
breviter apiculato, disco cum crista linguiformi

;

columna crassa, brevi.

Folium late oblongum, ad basin angustatum, plurinervium, 1(J cm. long.,

psene 4 cm, lat. Scapus cum panicula densiuscula folio brevior. Bractese

ainplse, 5 mm. long. Flores albi, circa 1*5 cm. long. Sepala 1 cm.

long,, dorsale 5 mm. lat., lateralia 7 mm. lat. Petala vix 7 mm. long.,

vix 3 mm. lat. Labellum 8-5 mm, long., 7 mm. lat., lobus medius 4 mm.
long, et lat. Columna 2 mm. long.

JIah. Ruwenzori E. 7000 ft. January. Growing on tree-trunks.

Closely allied to P. cultrata, Lindl., but distinguished by its much larger

bracts and flowers and characters of the lip.

P. GRACILENTA, KrtinzL in Engl. Jahrh. xix. (1894) 251.

W. 10,000 ft. August. Flowers white, grow ino- in lonir iirass.

Previously collected by Stulilinann at 8200 ft., and by Scott Elliot

(fruiting specimen) at Butao-u, 8000 ft.

Angrjccum SCOTTELLH, Rendle, in Jourti. Bot. xliii. (1895) 249.

E. 9000 ft. " Parasitic in big trees." January.

reviously collected by Scott Elliot on Ruwenzori at 7000 (Butagu) andP
8000 ft.

Epipactis africana, Rendle, in Jmrn. Bot. xliii. (1895) 252.

E. 9000 ft. In fruit ; February.—W. 10.000 It. In flower ; August.
u Flowers greenish-yellow."

Previously collected by Scott Elliot on Ruwenzori at Butagu, 8000 to

10,000 ft.

Habenaria Rendlei, Molfe, in Dyer, Fl Trop. Afr. vii. 213.

E. 8000 ft. February. " Flowers green.

Previously collected by Scott Elliot on Ruwenzori at fiOOO to 7000 ft.
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Cynoiichts ANACAMi'TOIDES, Kr'&nzl. in Engl. Pfianzenw. Ost-Afr. C. 15 L.

W. 10,000 ft. August, " Flowers blue."

Distrih. Ruwenzori, previously collected by Stuhlmann 8200 it,, and Scott

Elliot 9000 to 10,000 ft, (Butagu and Kivata).

Satymum crassicaule, Rendle, in Journ. Dot. xliii. (1895) 295.

W. 7000 ft. August, -Flowers lilac."—E. 10,000 ft. February.

" Flowers pink."

Dutrib. Ruwenzori, previously collected by Scott Elliot at Wimi, G00O to

7000 ft., and Butagu, 10,000 ft,

Disa Stairsii, Kriinzl. in Gard. Chron. ser. 3, xii. (1892) 728.

W. 7000 ft. August. " Flowers purple."

(Gregory) ; Ruwenzori, Butagu Valley,
Distrih. Mtistrw. mi. xvenia, iu,tww n. ^'^"V/ » — "~

>
--- =

10,000 to 12,000 ft,, and Yeria Valley, 10,000 ft. (Scott Elliot, also

ci, ._• _\ . -vm' „ • QAftft +,* 1 OOO ft fVnlkons\
,) ; Kilimanjaro, 8000 to 10,000 ft. (Volkens)

ZINGIBERACE.E.

Amomum angustifolium, Sonnerat, Voy. hides, iii. 27b.

E. 7000 ft. January. " About 5 feet high."

Distrih. East and West tropical Africa, also Madagascar and Mauritius.

Collected by Scott Elliot in the Semliki Valley, and on the west side at

the foot of Ruwenzori.

AMARYLLIDACEJE.

Crinum scabrum, Jlerh. in Bot. May. t. 2180.

E. 5000 ft. March. " Flowers pink and white.

Distrih. Abyssinia to the Nile Valley.

•

C. GIGANTEUM, Andr. Dot. Rep. t. 109.

W. C000 ft. July. " Flowers white and pink."

Distrih. Nyasalandj South, Central and West tropical Africa.

HjEMANTHUS multiflorus, Martyn, Icon, cum descript.

E. 7000 ft. January. " Flowers pink."

Distrih. Widely spread in tropical Africa.

Collected by Scott Elliot on Ruwenzori in forest at 8000 ft.

Choanaxthus, gen. nov. (Greek x°<*vV> a funnel.)

Perianthium anguste infundibuliforme, tubo longo angusto, fauce nuda,

lobis multo brevioribus latis erecto-patcntibus. Stamina ad perianthii faucem

inserta, filamentis latis anguste triangulares a pice aouminatis, antheris
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^

ohlongis medio dorso affixis, versatilibus. Ovarium triloculare; stylus fili-

formis exsertus
; stigma parvum, indistincte trilobulatum ; ovulum in loculis

solitarium, pendulum. Bacca subglobosa. Habitu Hwmanthi cum floribus
(
'f/rtanthi. Species 2.

The foliage resembles that characteristic of other tropical African species of

I/amanthus, and the few-celled ovary and berried fruit also point to the same
genus, but the shape of the flower is different from that of any known species.

le flowers resemble those of a Cyrtanthus, especially the South-AfricanTl

neus

F therefore venture to separate as a new genus these two alpine species,

namely, the new one collected by Dr. Wollaston and a very closely allied

species recently collected by Mr. Dawe at 8000 to 9000 ft. on the same moun-
tain, and described by Mr. Wright under the name Hwmanthu* njrtanthiflorus

(in Journ. Linn. Soc, Bot. xxxvii. (1906) o2\)). In Ch. cvKTANTHiFLORrs
an ovoid bulb grows from a rhizome 3 cm. thick, while in Ch. U'ollastoni

Dr. Wollaston states that the leaves and scape spring direct from the stout

rhizome. A similar absence of a bulb occurs in the Uganda species

Ucemanthus Radcliffei, where scape and leaves spring from the apex of a short

stout rhizome, and the association of bulb and rhizome occurs in other tropical

African species of that genus, as in //. multijlorus

.

Ch. Wollastoni, sp. nov.

Herba rhizomata, foliis magnis ovalibus multinerviis, basi in vaginas

angustas semet involventes con tmetis ; scapo niultifloro (specimine 25),

floribus puniceis, quasi umbellatis, demum recurvatis; bracteis spathaceis

membranaceis angustis brevibus ; pedicello gracile quam flore breviore
;

tubo perianthii sursuin gradatim ampliato, lobis ellipticis vel elliptico-

oblongis, apice cucullato puberulis ; staminibus lobos vix ajquantibus
;

ovario ovoideo.

//<(/>. Huwenzori E. 0000 ft. In flower February.
ts

Folii lamina 3 dm. long., 1 dm. lat. Scapus 3*3 dm. long., -5 cm. lat.

Pedicellus ad 2-5 cm. long. ; fios (I cm. long., tuba c. 4 cm. long, fauce

c. 1-2 cm. hit., lobis vix 2 cm. long., 8-10 mm. lat., interioribus paullo

brevioribus et obtusioribus. Ovarium c. f> mm. lono-.

Closely allied to (
'h. cyrtanthijlorus, but the flowers have a wider tube with

a broader throat and broader limbs. The leaf is also broader and the
inflorescence bears twice as manv flowers.

EM
Aloe Wollastoni, sp. nov.

Herba caulescens (?), foliis crassis, parvis, ensiformibus, baud maculatis,

marginibus corneis cum dentibus validis uncinatis frequentibus armatis
;

scapo pauciter ramoso undo, racemis densiusculis paucifloris : bracteis
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scariosis, ovatis, acuminato-aristatis, reflexis quam pedicellis hrevioribus ;

perianthio roseo cylindraceo, super ovarium constricto, segmentis liberis

quam tubo duplo brevioribus, externis trinerviis, internis plurinerviis ;

filamentis vix exsertis ; antheris et apice styli protrusis ; capsulo imma-

turo oblongo

Hah. Ruwenzori S.E. 3500 ft. May. Flowers pink.

Folia 14-15 cm. long, e basi 25-3 cm. lat. sensim angustata, spinis 3 mm.

se distantibus. Racemi 4-6 cm. long. ;
bracteae

trinerviee, 1 cm. long, vel breviores. Flores circa 3 cm. long., segmenta
long., 5-7 mm. intei

10-12 cm. long.

rApparently near Aloe amanensis, A. Berg., from East Usambara, which

know only from the description, but which has larger spotted leaves with

smaller teeth. The bracts and flowers resemble those of A. lateritia,

Engl., from Mt. Kilimanjaro, but the leaves are much smaller than in

that species and the marginal teeth are less continuous.

Chlorophytim ruwenzoriense, sp. nov.

srba minor, foliis radicalibus circa 5 rigidulis, lamina e petiolo tenue

anjraste lanceolata, acuminata, sicca submembranacea, glabra, cum nervo
H

mediano et venis parallelis utrinque 9)

lariter lineatis ; scapo cum racemo brevi densiusculo quam foliis breviore
;

bracteis scariosis longe acuminatis ; floribus inter majores in axillis

geminis, pedicellis medio articulatis quam bracteis duplo brevioribus ;

perianthio albo rotato-expanso, lobis anguste lanceolatis, trinerviis ; sta-

minibus erectis perianthio brevioribus ; antheris dehiscentibus flexuosis.

3500 ft. June. Flowers white.Hah. Ruwenzori S.E.

Folia ad 23 cm. long., lamina circa 15 cm. long, ad 13 mm. lat. inclusa ;

scapus cum racemo 5-8 cm. long., 12-18 cm. lat. Bractese, in parte

racemi inferiore 1*5 interdum 2*5 cm. long., e basi triangulari-ovato,

acuminata vel aristuliferae. Pedicelli c. mm. longi. Petala 13 mm.

lono-., 3-3*5 mm. lat. Stamina, cum antheris viridescentibus 3 mm.

i it resembles in habit,

longis, vix 9 mm. long. Stylus stamina excedens.

Near my C.fusiforme, from Uyui, East Africa, whicl

but has more rigidulous, more distinctly petioled glabrous leaves, and

larger flowers*

C. macrophyllum, Aschers. in Sckweinf. Beitr. Fl. Aeth. 294, et ex Baker, in

Trans. Linn. Soc, Bot. ser. 2, i. (1878) 259.

E. 7000 ft. January. " Flowers white.

Distrib. Widely spread in tropical Africa.

>>

Ornithogalum Eckloni, Schlecht. in Linncea, xxv. 1177.

Semliki Valley. 3000 ft. June. " Flowers pale green.

Distrib. East tropical Africa, Angola, South Africa.

))
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Uloriosa virescens, LindL, var. splexdens, var. nov.
Planta egregia foliis late lanceolatis vel ovatis apico acuminate cirrhosis,

^
floribus flavo-rubris quam in typo majoribus cum petalis latioribus.

Folia ad 15 cm. vel longiora et 5 cm. lat. Flores sicci cum petalis paten-
tibus ssepe 16 cm. diam., petala 0-8 cm. long., 2*5-3'5 cm. lat.

ffab. Ruwenzori E. 0000 to 7000 ft. January. » Flowers yellow and
red/'

- ^

A very fine plant, distinguished from other forms of the species by its

larger flowers with broad oval petals tapering to the base.

COMMELIXACEiE.

Aneilema beniniense, Kunth, Enum. iv. 12.

E. 7000 ft. January.

Also collected by Scott Elliot in the Butagu Valley
Distrih. Widely distributed in tropical Africa.

JUNCACE^E.

LUZCLA Johnstoxi, Bwlienau, in Engl. Hot. Jahrh. xii. (1890)
E. 13,000 ft. February.

Dhtrib. Mt. Kilimanjaro, 80<)0-!M)(>0 ft. (Johnston, Volkens).

79

AROIDEJJ.

Aris.ema ruwenzoricum, At
. E. Br. in Dyer, Fl. Trap. Aft. viii. 143

E. 10,000 ft. April.

Originally collected by Scott Elliot on Ruwenzori at 7000 to 8000 ft. in
the forest at Kivata.

The specimen is of interest in view of an uncertainty as to the nature of the
leaf. Mr. Elliot's specimens, to which our knowledge of the species has
hitherto been restricted, comprise an inflorescence with some unattached
leaves, one of them with a pedate arrangement of the leaflets, the
other with radiating leaflets. Mr. Brown says (/. c.) :

<• Both leaves may
possibly belong to the inflorescence, but more complete material is needed
to decide, as I have never seen a species of Aristema having both
radiating and pedately arranged leaflets ; such a difference has hitherto
been considered of sectional value." In Dr. Wollaston's specimen the
leaf has pedately arranged leaflets and is attached to the inflorescence.

Culcasia scandexs, Beaur. Fl. Otcar. i. 4, t. 3.

E. 7000 ft. January.

Distrib. Widely distributed in tropical Africa.
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OYPERACE-ffi.

Oarpha Emini, C. B. Clarke, in Dyer, Fl. Trap. Afr. viii, 483.

(^Oreograstis Emini, K. Schum. in Engl. Pflanzenw. Ost-Afr. C. 127.)

E. 12,500 ft. February.

Previously collected by Stuhlmann at 10/100 Ft.

Carex runssoroensis, K. Schum. in Engl. Pflanzenw. Ost-Afr. 0. 121).

E. 12,500 ft. February.

Previously collected by Stuhlmann and Doggett at similar elevations.

GRAMlNEiE.

Pantcum plioatcm, Lam. Enn/cl. iv. 736.

S.E. 3500 ft—E. 7000 ft.

Distrib. Widely spread in the tropics.

Cymbopogon cymbarius, nom. no v.

(Andropogon cymbarius, Linn. Mant. ii. 303.)

E. 7000 ft. January.

Also collected by Scott Elliot at 5300 ft. and 7000 ft.

Distrib. East and West tropical Africa, Mascarene Islands, with a variety

in South Africa.

PoA glacialis, Stapf) in Joitrn. Linn. Soc, Bot. xxxvii. (1906) 532.

E. 14,000 ft.

Previously collected by Doggett at similar altitudes.

DICOTYLEDONS.

POLYPETAL^E.

By Edmund G-. Baker

RANUNCULACE^.

Clematis orientalis, Linn. , subsp. Wightiana, O. Kuntze, in Verb. Bot. Ver.

Brand, xxvi. (1885) 125.

Beni
?
Semliki. 3000 ft. July.

Distrib. of subsp. Nile Land, Mt. Kilimanjaro, Lower Guinea ; also India.

Thalictrum rhynchooarpum, DHL et Rich, in Ann. Sc. Nat. ser. 2, xiv.

(1840) 2G2,

10,000 ft. February.

Also collected by Scott Elliot.

Distrib. Widely spread on the mountains of tropical Africa. Also in Orange

River Colony and on the Katberg, &c.
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Ranunculi's oreophytus, DeUle, in Ann. Sc. Nat. ser. 2, xx. (1843) 89.

E. 12,000 feet. February.

Distrib. Nile Land, Mt. Kilimanjaro.

H. mkmbranaceus, Fres. in Mas. Senekenb. ii. 270. (7?. pinnatus, Oliver, Fl

Trop. Afr. i. 9.)

E. 7000 ft. February.

Distrib. Nile Land, Mozambique District, Lower Guinea.

CKUCrFEKJE.

</ARJ)AMlNE OBLIQITA, Hochst. ex A. Hick. Tent. Fl. Abyss, i. 19.

E. 12,000 ft. February.

Distrib. Nile Land, Mt. Kilimanjaro.

Arabis alpina, Linn. Sp. PL 004.

E. 13,000 ft. and 14,500 ft. February.

Distrib. Nile Land, Mt. Kilimanjaro.

A widely spread species in Europe, N. Asia, N. America, <fcc.

Prof. Oliver considers A. albida, Stev., to be synonymous with A. alpina.

Subularia MONTICOLA, A. Br. in Schweinf. FL sEth. 70.

E. 12,000 ft. February. And on shore of small crater lake, 10,000 ft.,

March.

Distrih. Nile Land, Mt. Kilimanjaro.

VIOLARIEvE.

Viola abyssinica, Steud. ex Oliver, Fl. Trop. Afr. i. 105.

E. 11,000 ft. February.

Also collected by Scott Elliot (No. 7523) in bamboo forest.

.Distrib. Widely spread on the mountains of tropical Africa

POLYGALAOEjE.

POLYGALA PERSICARI.EFOL1A, DC. Prod. i. 320.

E. 7000 ft. February.

Distrib. Nile Land, Mozambique District, Lower Guinea. Also in India, &c

CARYOPHYLLACE.E.

Cerastium vulgare, Linn. Sp. PL 027.

E. 11,000 ft. April.

Distrib. Mountains of Abyssinia, Mt. Kilimanjaro, Cameroons, &c. Widely
spread in north temperate regions.
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HYPERICACEjE.

Hypericum keniense, Schiceinf. ex Engl. Hochgebirg&fl. 308.

E. 12,000 ft. February.

This identification is doubtful, as I have seen no good description of this

species.

Distrih. Mt. Kenia.

MALVACEJE.

Sida khombieolia, Linn,, var. (Sida riparia, Hochst.)

E. 7000 ft. February.

Distrih. of variety. Mountains of Abyssinia.

8. spinosa, Linn. Sp. PI. 683.

S.E. 3500 ft. May.

Distrih. A widely spread tropical weed.

Pavonia macrophylla, E. Meyer, ex Harv.
fy

Sond. Fl. Cap. i. 169.

S.E. 3500 ft. June.

Also collected by Scott Elliot at Kecking Ndogo (No. 6015).

Distrih. Tropical and South Africa.

P. Schimperiana, Hochst. ex Rich. Tent. FL Abyss, i. 52, forma.

E. 7000 ft. January.
u Shrub 5-10 ft. high ; flowers white.

5
' A form with rather small, not

very deeply-lobed, pubescent leaves, less hairy than in P. tomentosa,

Hochst.

Distrih. of type. Nile Land, Mozambique District.

Kosteletzkya adoensis, Masters, in Oliver, FL Trap. Afr. i. 194.

E. 7000 ft. January.

Also collected by Scott Elliot (Nos. 7748 & 7754).

" Herbaceous ; flowers blue/'

Distrih. Nile Land, Mozambique District.

Hibiscus cannabinus, Linn. Syst. ed. x. 1149.

S.E. 3000 ft. June.

" Herbaceous, 6-10 ft.: flowers yellow."

JJistrib. Widely spread in tropical Africa, Also India and other parts of

Asia and subtropical Australia.

H. diversifolius, Jacq., var. granatensis, Triana 8f Planch. Prod. FL
Novo-Granatensis, 165.

E. 8000 ft. January.

Distrih. of variety. Tropical S. America ; also recorded from Uganda.
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Hibiscus micranthus, Linn. f. SuppL 308, 310.

S.E. 3500 ft. May.
" Herbaceous : flowers blue/'

Distrib. Widely spread in tropical Africa. Also occurs in India, Ceylon,

Arabia.

H. crassinervis, Ilochst. ex Rich. Tent. Fl. Abyss, i. 01

S.E. 3500 ft. June.

" Herbaceous ; flowers red."

Distrib. Nile Land.

H. ^THIOPICL'S, Linn. Mant. ii. 258.

S.E. 3500 ft. June.

Collected by Scott Elliot on Maungn (No. 6740), also in Karagwe
(No. 8140).

Distrib. East tropical and South Africa.

TILTACEiE.

Triumfetta ruwenzoriknbis, Spnujne, in Journ. Linn. Soc, Bot. xxxvii

(190(5) 503.

6000-7000 ft. January.

"Herbaceous; flowers yellow."

The type was collected by Mr. Dawe at an altitude of 6000 ft.

Distrib. Mt. Ruwenzori.

GrREWIA 8IMILIS, K. Solium, in Emjl. Bot. Jahrb. xv. (1893), 118, ex descript

S.E. 4000 ft. June.

"Bush 15-20 ft.; flowers pink/'

Distrib. Nile Land, Mozambique District.

CORCHORUS TRILOCULARE, Linn. Mant. 77,

S.E. 3500 ft. May.

"Herbaceous; flowers yellow."

Distrib. Tropical Africa.

GERANIACE^E.

Geranium aculeolatum, Oliver, FL Trap. Afr. i. 291

E. 7000 ft. January.

Collected also by Scott Elliot (Nos. 7577-7651)

"Herbaceous; flowers pink/*

Distrib. East tropical Africa.
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OxALIS COHNICCLATA, Linn. Sp, PL 435.

E. 7000 ft. March.

Distrib. A weed of cultivation and waste ground in nearly all

countries.

warm

Impatiens BUNBSORENSIS, Warb. in Engl. Pflanzenw. Ost-Afr. 0. 254, ex
descript.

E. 10,000 ft. February.

"Herbaceous, 4-12 ft.; flowers red."

Distrib. Mt. Kuwenzori.

I. Eminii, Warb. L c, ex descript.

E. 7000 ft. January.

Distrib. of type. Mt. Kuwenzori. Var. lenduensis
, Warb., from Lendu

Another species described from Mt. Kuwenzori is [. Stairsii, Warb.

MELIACEjE.

Melia Azedarach, Im«. <Sp. PI. 384.

S.E. 3500 ft. Mav.

Distrib. Widely distributed.
4.'

Turrjea nilotica, Kotscky §• Peyr. PI. Tinn. 12, t. 6.

S.E. 3500 ft. Mav.

The plant collected by Mr. Dawe in N.W. Ankole agrees with the above.
T. robusta, Giirke. from Usambara, is very closely allied.

Distrib. Nile Land.

OELASTRACEJG.

GymnoSPorIA GRACILIPES, Loes, in Engl Pfiamenw. Ost-Afr. 0. 246.
(Celastrus gracilipes, Welw. ex Oliver, PL Trop. At'r. i. 361.)

E. 7000 ft. February.
«-

cc rp
Tree, 20-30 ft. ; flower white ; fruit red.

Distrib. Upper and Lower Guinea.

G. lei'IDOTA, Loes. in Engl Bot. Jahrb. xvii. (1893) 549, ex descript

E. 10,000 ft. March.

Distrib. Forests of Kuwenzori. Mt. Kilimanjaro.

I have to thank Mr. Sprague for this identification.

RHAMNACE^.

Helinus mystacinus, E. Meyer, ex Steud. Nom. ed. II. i, 742
S.E. 3500 ft. June.

Distrib. Nile Land, Mt. Kilimanjaro.

LINN. JOURN.—BOTANY, VOL. XXXVIII.
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AMPELIDE^E.

Cassis ukerewensis, GUg, in Engl. Pfianzenw. Ost-Afr. C. 260, t. 27 h-m

E. 7000 ft. January.

Distrib. < Central African Lake-lieoion.

LEGUMIXOSjE.

Crotalaria cleomifolia, Welw.ex Baker, in Olirer, FL Trop. Afr. ii. 43.

E. 7000 ft. January.

Distrib. Lower Guinea, Nyasaland.

ADRNOCARPUS Mannu, Hook. fit. in ./mini. Linn. So<:, Bot. vi. (1864) 8.

E. 9000 ft. February.

Distrib. Mt Kilimanjaro, Cameroon*, Clarence Teak, Mt. Milanji and

Ruchi<iga.

ParOCHETUS COMMUNIS, Jlamilt. iii D. Don, Prod. Fl. Xep. 240.

E. 6000 ft. February.

Distrib. Mt. Kilimanjaro, Mt. Kenia, Manganya Hills. Also in tropical

Asia.

Indigofera longebarbata, Engl. IJochgebirgsjfora, 257.

E. 6000 ft. January.

Also collected by Scott Elliot (No. 7767 at 6000-7000 ft.).

Distrib. Abyssinia.

Tephuosia paniculata, Welw. ex Baker, in Oliver, Fl. Trap. Afr. ii. 122.

E. 5000 ft. April.

A form with smaller leaflets than type.

Distrib. of type. Lower Guinea, Uganda.

There is another species of Tephrosia in the collection gathered at an elevation

of 3500 ft. It is closely allied to T. bracteolata, but the flowers are only

in bud.

)

Frutex ereetus, nimulis viscido-setulosis ; stipulis lanceolatis ; foliis breviter

petiolatis, foliolis circ. 20-30 lineari-oblongis ssepissime alternis, costa

submarginali, apice mucronatis, margine antico recto vel subrecto ciliato,

i»etiolo communi setuloso ; racetnis axillaribus quam foliis saepissime

longioribus apicem versus densifloris; bracteolis ad apicem pedicelli

2 obloiwo-lanceolatis vel aneuste lanceolatis, margine ciliatis, acutis^ <-> *-^

levissime falcatis ; calyce setoso-fimbriato, labio superiore apice bilobato,

labio inferiore ultra medium 3-Iobato, lobis lateralibus oblongis vel
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oblongo-lanceolatis aeutis, inh'tno lanceolato illis angustiore apice acuto

;

corolla calyce longiore, vexillo obovato unguiculato earinam et alas

paullulo excedente, alis insequaliter oblongis, apice rotundatis, basi

unguiculatis, carina naviculariformi, basi unguiculata, apice rotundata;

ovario stipitato, articulis ssepissime 2, stipite glabro ; stylo gracillimo

glabro.

Species S. ceschyiiomenoidi, Welw., et S. sp/iaroeephalce, Baker, valde affinis.

Ab ilia differt floribus majoribus, calycis labio superiore longiore et

angustiore, ab hac bracteolis longioribns et leviter falcatis.

Hah. Ruwenzori.

Folia 4-0-5*0 cm. long. Foliola 8-10 mm. long., 4-2 mm. lat. Bracteoke
ad apicem pedicelli + 5 mm. longse. Vexilli lamina 8-9 mm. long.,

7-8 mm. lat., ungue + 2 mm. long. Alse cum unguibus + 1*1 cm.o" " ""ft
long. Carina cum nngue + 1*1 cm. long. Calycis lab. superius

+ 8 mm. long.

Noticeable on account of the rather dense racemes generally slightly

longer than the leaves, the distinctly stipitate, glabrous, generally
Particulate ovary, slender style, and the lanceolate slightly falcate

bracteoles.

Desmodium Scalpe, DC. Prod. ii. 334.

tiOOO ft. January.

Distrib. Nile Land, Upper Guinea, Mozambique District; Lower Guinea
Also in Natal, East India, <fcc.

D. LAsrocARPUM, DC. Prod. ii. 328.

Semliki Valley. 3000 ft. July.

" Herbaceous ; flowers red."

Distrib. Widely distributed in tropical Africa.

A common Indian and Malayan species.

Vigna luteola, Benth. in Mart. Fl. Bras. xv. i. 194, t. 50. fig. 2.

E. (1000 ft.

Distrib. Widely distributed in tropical Africa. Also a plant of the Cape,
tropical Asia, America.

Psophocarpus palustris, Deso. in Ann. Sc. Nat. ser. 1, ix. (1826) 420.
E. 0000 ft. January.

Also collected by Scott Elliot (No. 7748).

Distrib. Widely distributed throughout the Tropics.
*

Baphia (Delaria) Wollastoni, sp. nov.

Frutex ramulis cortice griseo-glabris vel glabriusculis, i'oliis breviter
petiolatis oblongo-lanceolatis vel oblongis vel lanceolatis apice Ion

s2
ge
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acuminatis apice ipso obtusis basi cuneatis vel rotundatis subcoriaceis

supernc glabris, nervo medio subtus pilosulo, ncrvis lateral ibus tenuibus

subtus sub lente tenuiter reticulatis ;
pedicellis solitariis axillaribus

tenuibus vel in racemum brevissimuiu dispositis ;
braeteolis reniformi-

semiorbicularibus brevissi.nis ; calyce spathaceo subeoriaceo glabro

prater apicem puberulum quam vexillo breviori ; petalis pallida flavis

cl. detectorem, vexillo late subovato-orbiculari subsessili, alis
secus

insequilateraliter oblongis unguiculatis, carina apice obtusa basi breviter

unguiculata ; ovario glabro saspe 4-ovulato, apice in stylum attenuate.

Species B. angolensu Wehv., et B. bipindensi, Harms, affinis ab ambabus,

differt calyce crassiori subeoriaceo, ab ilia pedicellis parum brevioribus et

apicem versus pilosulis ab hac ovario glabro.

flab, lluwenzori W. 4000 ft. July.

" Shrub. Tale yellow."

Folia 4-8 cm. long., 2'0-2'8 cm. lat. ;
petioli 2-3 mm. long. Bractese

+ 1-5 mm. longse. Calyx 1-5 cm. long. Vexillum ± 2'0 cm. long.

Carina ± 2*0 cm. long.

The following short clavis indicates the position of this plant with its.

nearest allies :

* Ovarium glabrurn vel subglabrum.

f Pedunculi 8-15 mm. Vexillum ± 1 cm. lung, fide Harms.

IUphia Preussij, Harms. Cameroon*,

ft Pedunculi 2 cm. attingentes. Vexillum in spec. nost. haud bene evolutum.

Ji. ANGOLKNSis, Welw. Angola,

ttt Pedunculi P3 cm. attingentes siepissime breviores. Vexillum ± 2 cm. long.

15. Wollastoni, sp. now Mt. lluwenzori.

fi'tt Pedunculi 13-2-3 cm. Vexillum P3 cm. longum.

I?. HAKOMBIEN8I8, Taub. Cameroons.

** Ovarium Mibseiiceo-pubescens.

J?. B1PINDEXSIS, Harm*. Cameroons.

Ekiosema montani'M, Baker fih hi Journ. Bot. xliii. (1895) 142.

E. (5000 ft. January.

" Herbaceous ; flowers yellow."

Distrib. Nile Land, Mozambique District.

MucuNA Poggei, Taubert, in Enul Bot. Jahrb. xxiii. (189b') 194.

E. 4000 ft. July.

" Climbing ; flowers pale yellow.

Distrih. Upper and Lower Guinea.
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Cassia didymobotrya, Fres. in Flora, xxii. (1839) 53.

E. 7000 ft.

" 20-30 ft. ; flowers yellow."
•

Distrib. Nile Land, Lower Guinea, Mozambique District.

C. MiMOsoiDEs, Linn. Sp. PL 379

S.E. 3500 ft. June.

Distrib. Widely distributed*

C. Kirkii, Oliver, Fl. Trap. Afr. ii. 281.

E. 7000 ft, January.

Distrib. Lower Guinea, Mozambique District, Uganda

Acacia Catechu, mild. Sp. PI. iv. 1071).

S.E. 3500 ft. June.

Distrib. East tropical Africa.

A common Indian species.

Albizzia Browxei, Walp. Rep. i. 928.

S.E. 3000 ft. Juno.

" Tree, 70-80 ft.; flowers pink.

Distrih. Up])er Guinea, Lower Guinea.

„ V

ROSACEA.

Rubi's Dogoettii, C. IL Wright, in Johnston's Uganda Protectorate, 325.

E. 10,000 ft. February.

There is a specimen of this plant in Herb. Kew. collected by Mr. Dawe

(No. 559).

Distrih. Mt. Ruwenzori.

R. runssorensis, Engl. Fjianzemv. Out-Afr. V. 190, ex descript.

E. 12,500 ft. February.

Distrih. Mt. IJuwcn/ori.

Alchemilla ruwenzoriensis, Rolfe, in Journ. Linn. Soc, Hot. xxxvu.

(1900) 514.

E. 11,000 ft. April.

The type was described from specimens collected by Scott Elliot (No. 8109)

at an altitude of 12,000 ft., and by Mr. Dawe at 10,000-11,000 ft.

(No. 013).

Distrih. Mt. Ruwenzori.
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E. 12,000 ft February.

l/c, in Journ. /Jan. Soc, Hot. xxxvii. (1900)

The type was collected by Mr. Dawe at an altitude of 8,000-11,000 ft.

D
(>78). Tt is allied to A, cinerea, Engl., from Mt. Kilimanjaro.

AlCHEMILLA AJtGYItOPNYLLOlUKS, Sp. HOY.

Suffrutex caule ropento, ramis prima riis elongatis ramulos breves axillares

numerosos emittentibus, praetor stipulas vaginantis sericoo-pilosis ;

stipulis tenuiter scariosis brunneis margine eiliatis ; foliis subsessilibus

vol brevissime petiolatis subcoriaceis tripartitis, lobo medio majore oblan-

ceolato-obovato apice tridentato serraturis quam lobis A. aryi/rophylbt\

Oliver, multo brevioribus, lobis Iateralibus angustioribus oblanceolatis vel

oblongo-oblanceolatis apice baud lobatis omnibus sericoo-pilosis : cymis
axiltaribus paucifloris floribus pedicellatis

;
perianthii tubo turbinate,

lobis extorioribus lineari-lanceolatis, interioribus multo majoribus ovatis

apice subacutis : staminibus 4 filamentis quam perianthii lobis ex-

terioribus brevioribus
; carpellis 2-3 glabris oblique ovoideis stipitatis,

stylo tenui instructis.

Species A. argyrophyllce, Oliver, affinis, differt foliorum lobo medio antice

tridendato baud trilobate, carpellis sa'pissime paiicioribus.

Hab. RuwenzoriE. 12,000 ft. February.
In flower February. Also collected by Mr. Dawe on Mt. Uuwenzori

(No. 615).

Folia 8 nini.-l cm. long., lobo centrali 2'i) mm.-3'5 mm. lat. Perianthii

lobi exteriores vix 1 mm. longi, interiores + 1-5 mm. loujii.

Alchemilla subnivalis, sp. now
Suffrutex diffusus, caule repento + piloso, ramis primariis in speciminibus

mihi obviis baud valde elongatis ratnos axillares numerosos emittentibus;
stipulis membranaceis pallide brunneis vaginantibus + pilosis ; foliis

cuneato-obovatis coriaceis margine antice brevissime trilobatis, lobo medio
minore, supra loco costarum et nervorum lateralium insculptis utrinque
pilosis basi in potiolum brevem attenuatis ; cymis axillaribus paucifloris

floribus breviter pedicellatis ; calycis tubo glabro statu florifero turbi-

nate ; perianthii lobis extorioribus minoribus, interioribus lute trian-

gulari-ovatis apice obtusis omnibus margine eiliatis ; carpidiis circ. 4
stipitatis glabris, stylo tenuissimo 1^-2-plo longiore instructis.

Species A. argurophyllce, Oliver, affinis, differt ambitu foliorum valde
di verso lobis laminam stricte terminantibus baud alte trilobatis.

Hab. Ruwenzori E. 14,000 ft. Februarv.
Folia cum petiolis 8-10 mm. long., 5-G mm. hit. Calycis tubus + 2 mm.o •

longus, lobi interiores + 1\5 mm. Iongi. Carpella + '75 mm. longa.

This interesting little plant is distinguished from its near allies by the

-
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shape of the leaves, which are cuneate obovate and very shortly petioled

and terminate by three short lobes directed forwards. Flowers are

difficult to find on our material.

The following clavis indicates the position of these two novelties in relation

to the nearest "allies. All are pilose or generally serieeo-pilose and have

brown, membranous, sheathing stipules.

* Folia cuneato-obovata brevissime trilobata, lobis laminam stricte terminantibus.

Alchkmilla subnivalis, s]>. nov. Mt. Ruweuzon.

** Folia tripartita, lobis lateralibus quam lobo central! angustioribus Mius

margine integro.

f Lobo centrali late oblanceolato usque ad 3-5 mm. trifido.

A. argyrophylla, Oliver. Mt. Kilimanjaro,

ft Lobo centrali oblanceolato-obovato usque ad 05 mm. dentato.

A. ARGYROIMIYLLOIDES, sp. 110V. Mt. RuweilZON.

*** Folia trilobata, lobis omnibus margine anteriore argute serratis.

A. Stuhlmakxi, Enyler. Mt, Kuwenzori.

*### Folia flabellatim :}-5-lobata, margine anteriore serrata.
^

A. BUWENZORiENSis, liolfc. Mt. Kuwenzori.

Tn addition to the plants already mentioned, Mr. G. F. Scott Elliot collected

on Mt. Kuwenzori at 7000-10,000 ft. a plant which seems to agree closely with

A. Volkensii, Engler, the chief difference being the carpels in the plant from

Kuwenzori are more numerous.

CKASSULACE-ZB.

Sedum ruwknzohiknse, sp. nov.

S.caule humiluso repente ad nodos inferiors radicante sparse t'oliato ramen-

taceo ; foliis liguIati-obloDgis vel subspathulatis tenuiter membranaceis,

apice obtusis basi cauli peltatim affixis alternis vel suboppositis ;
inflores-

centia corymbosa, ramulis tenuibus curvatis ;
sepalis linean-oblongis,

basi breviter auriculatis petalis subsequilongis :
petalis flavis hneari-

oblongis apice obtusis vel subacutis ; filamentis tiliformibus, antliens

breviter ovatis ; carpellis ellipticis marine hyalinis sursum in stylo,

abrupte attenuatis, stylo tenui quam carpella dimidio breviore, stig.nate

parvo capitellato.
,

Species S. Volkensii, Engler, affinis, diffcrt foliis ssepissime linean-oblongi

floribus paullo majoribus, carpellis sursum in stylos abrupte attenuatis

petalis ssepissime apice obtusis.

Bab. Kuwenzori E. 12,500 ft. In flower February.

" Flowers yellow."

Folia M)-l-.Sem. long., :V0-4'0nim.lat. Sepala ±6 mm. longa. 1 etata

±6 mm. longa. Carpella 2-5 mm. long., 1-2 mm. lat. Stylus ±1 mm.

longus.
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KalANCHOE CRENAT*. Haw Vflr niinvi A',,/ D*J

,

j, ,,, . ,.x -' -"««v, \ui. collina, Ji,ngl. rjlanzemcelt <ht-Af\

y

0. 189, e.v, deacript.

E. 7000 ft. Januar
Distrib. of var. Mozambique District.

Cotyledon Umbilicus, Zmn., var. botryoides, 7%/. Ho<>hgeHrgSfl. 230
(Umbilicus botryoides, Hochst. in fc?chimn. PI. Abvss. ii. n 1300 >

E. 10,000 ft. February.
';

/^V//v7, of var. Mountains of Abyssinia, Mt. Kilimanjaro.

MELASTOMACEiG.

OsBECKIA DENS1FLOKA. <uhj. Monogr. Afr. Melast. «, a* (^m>/.
E. uOOOft. Janusirv.

_
¥

This agrees with Dr. Gilgs descripthm with the exception that the petals
in Dr. Wollaston's plant are broader.

Distrih. Mozambique District.

Tristemma incomplete, 7*. Br. in Tuckers Congo, Appendix, 435.
7000 fr. January.

Distrih. Nile Land, Upper Guinea, Lower Guinea.

BEGOXIACE.E.

)

Herba elata, caule eramoso carnoso terete glabro
; foliis mediocriter vel

longiuscule petiolatis, petiolo okbro, obliquis, ambitu ovatis
acuminatis sinu sublateraliter posito, margme uisnncte nwqudistincte
sorratis, lamina membranacea utrinque sparsissime pilosula

apiee

alitor

et subtu

s

venasque
}
>ilis ulbidis sparsissime vostita, nervis ±10 radi-

antibus omnibus iterum atque iteruni fureatis nervo intermedio penm-—lo, venis laxe reticulata subtus subprominentibus
; stipulis ma<>ni<

nerv

persistentibus ovato-oblongis glabris
; inflorescentiis dichotome fureatis •

bracteis tenuiter membranaoeis, peduneulis tenuibus glabris vel glabre^
eentibus; floribus secus cl. detectorem puniceis, fl. J sepalis^ sub-
orwcularibus, petalis 2 quam sepalis multo minoribus obovatis ; stami-
mbiis uumerosissnnis basi in eolumnam brevem connatis su.perne liberis
sequaliter radiantibus antheris rotundatis

; fl. ? quam fl. J manifeste
mmonbus, sepalis 2 obovato-orbieularibus et petalis 2 subasqualibus •

ovario tnalato, stylis a basi liberis horum lobis profunde fissis ramis
nabellatim pluripartitis, lobis ultimis apiee dense papillosis, fructibus
perrecte evolutis baud visis.
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Ab /A Joknstoni, Oliver, differt foliis laterioribus margine serratis hand

crcnatis, etc. in fll. J sepalis quam petalis nnilto majoribus.

//<///. Ruwenzori E. 7(M)0 It. Tn flower March.

"Flowers pink."

Folia 10-13 cm. long., C, •
5-8 ( » cm. lat. Petioli 5-0-1O0 cm. longi, leviter

a] »ice crassiusculi, annnlo setarum instructi. Stipuhv 1*2-1'.
)
cm.

longw. Fl. S sepala ± 2*5 cm. longa et lata, petala 1'4 cm. longa.

Fl. $ sepala +9 mm. longa.

Evidently allied to 7i. Johnston!, Oliver, and 5. Snpfert, Gilg. Differs

in the male flowers having sepals much longer than the petals.

Begonia Meyeri-Johannis, Engl. HoehjeUr<j$ii. 305.

8000 ft. .January.

Distrib. Mt. Kilimanjaro.

UMBELLTFERjE.

Sanicula europ.ea, Linn. &]>. PI. 331).

E. 7000 ft. .January.

Distrib. Nile Land, Mt. Kilimanjaro, Upper Guinea. Very widely di

tributed in Europe, Asia, and America.

1^

Pepcepamm Petitianum, A. Rich. Tent. Fl. Abyss, i. 327.

E. 7000 ft. Januarv.

J/istrib. of type. Nile Laud, Upper Guinea.

Var. kilimanscharicuHi, Engler : -Mt. Kilimanjaro.

P. Keksteni, En;//. Hot. Jahrb. xix. Beihl. no. 47 ( 1S<>-A), 43.

E. 12,000 ft. February.

Distrib. Mt. Kilimanjaro.

Mr. Wright informs me
o. 4b\ is Mr. Dawe's nai

that " Peucedanum dissection, Dawe, Report,

' Uganda Protectorate/ i. p. 32(1, as Anthriscus dissectus. The original

specimen consisted of leaves and detached fruits, the latter certainly

belonging to Anthriscus. Specimens sent by Mr. Da we, No. 51)8, have

the fruits attached and are correctly referred to Peucedanum." These

latter are very closely allied to the plant collected by Dr. Wollaston.

¥
7000 ft. February.

Also collected by Scott Elliot (No. 0833) at 7000-8000 ft.

Distrib. Mozambique District. And the forma umbrosa, Engl. : Mozam-

bique District and Mt. Ruwenzori.
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Spencer Le M. Moore.

The collection includes the following well-known plants :—Adenostemma
vueosmn, Forst., 7000 ft. ; Ageratinn conyzoides, Linn., 6000 ft. ; Dichro-
cephala lati/blia, DC, 6000 ft.; Pluehea IHoscoridis, DC., 3500 ft. ; Edipta
ereeta, Linn., 3500 ft. ; Gynura rennta, Benth., 0000 ft. ; G. crepidioides,

Benth., (1000 ft. ; Sonehus asper, Hill, 3500 ft. ; Evolvidus alsinoides, Linn.,

3500 ft.
; Leueas martinicensis, U. Br., 7000 ft. ; and Leonotis nenetwfolia,

R. Br., 7000 ft.

KUBIACEiE.

Pentas piritrea, Oliver, in Trans. Linn. Soc. xxix. (1873) 83, var.

E. (5000 ft. January.

Distrih. Nile Land, Mozambique, Lower Guinea.

Pentas piiuklora, sp, nov.

Herbacea, ascendens, eaule subteroti sursum ramuloso inox lineis duabus
pubescentibus exeniptis glabro novellis dense pubescentibus, foliis ovato-
lauceolatis lanceolatisve acutis vel caudato-acuminatis basi in petiolum
brevem angustatis supra scabriuscule puberulis subtus pubescentibus
costis secundariis utrinque 10-13 leviter arcuatis, stipulis a basi seti-

feris setis pubescentibus, cytnis caulem ramulosquc tenninantibus foliis

sulwequalibus vel iis brovioribus dense pubescentibus, floribus pro rata

parvulis subsessilibus pentameris, calycis dense pubescentis lobis tri-

angulari-deltoideis 2 (vel 1) lineari-lanceolatis quam reliqui multo
niajoribus, corolhe tubo extus dense pubescente faucibus villosulis lobis

tubuin baud semiwq multibus lineari-lanceolatis acutis extus dense pubes-
centibus, staminibus paullo infra fauces insertis filamentis glabris

antheris exsertis, disco eminente pubescente, ovario 2-loculo, stylo

incluso ji'labro.

//(///. ttuwenzori E. (1000 ft. January.

Folia niodica (W)-I00 em. long., 2-0-3-5 cm. lat , membranacea, subtus
grisea. Stipularum seta? circa 0"<> cm. long. Cynue 5M>- (.P0 cm. long.,

adusque 10*0 cm. diam. Pedicelli circa 0-1 cm. long. Flores albi.

Calycis lobi majores circa 0*3 cm. long., reliqui 0075-0*15 cm. Corolla}

tubus sursum leviter amplificatus, intus pubescens, 0'45 cm. long., basi

0-125 cm., faucibus 0*2 cm. diam.; lobi 0'2 cm. long. Filamenta 0'2 cm.,
anthera' 0*12 cm. long. Ovarium hemispluericum, dense pubescens,

0-15x0- 15 cm. Stylus 0'2 cm., hujus rami 01 cm. long. Capsula
sparsim pubescens, longitrorsura cost;ita, disco elevato coronata et calycis

lobis adusque 0-15-0-4 cm. auctis instructa, in toto 0*3 cm. long, vix
tot-mom Int.
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K its congeners, among other features, by the very short and

densely hairy corollas. The affinity is with Penta* herbacea, Hicrn, from
noun trom£

(xoluimo Alto.

Var. longistyla. Corollae pan Ilo broviores (0-5 cm. long.) necnon oxtus

paullulum minus pubescentes. Antbora subsessiles, inclusie.

exsertus, cum stigma te O'li cm. long.

JIab. Kinvenzori B. 7000 ft. January.

Apparently a long-styled form of the species.

Stylus

PAVETTA lU'WENZORIKNSIS, sp. nov.

Arbuseula ramulis vnlidis tetragonis puhescentibus dein puberulis novella

alho-hirsutulis, foliis sat amplis ellipticis apice cuspidato-acumioatis ipso

obtusiusculis basi in petiolmn piloso-pubescentem longe sensimque

angustatis membranaceis utrobique pwesertim vero fac. inf. puberulis

costis secundariis utrinque 11-12 patulis sub margine subito arcuatis,

stipulis interne longe cuneatis dorso puhescentibus superne lineari-

subulatis pilosis, corymbis axillaribus sublaxe multifioris pedunculis

longis validis erecto-ascendeutibus mox minute puberulis fultis, floribus

4-meris, pedicellis puberulis quam calyx brevioribus, calycis tubo (ovario)

subsplueroideo puberulo limbo ultra ovarium longiuscule producto ut

lobi lineari-subulati glabro, corolla.' tubo elongate intus piloso-puberulo

lobis oblongis obtuse acutis tubum plus quam semiaequantibus, filamentis

brevibus crassiusculis antheris exertis, stylo corollam longe excedente

crassiusculo puberulo, stigmate anguste fusiformi integro, bacca maxnne

cruda reliquiis calycis limbi exuti coronata.

Hah. Ruwenzori E. 7000 ft. January. (Also Kinvenzori, 7000-8000 ft.,

Scott-Elliot, 7833 : and Uganda, id., 7399.)

Folia, adulta 12'0-H'O cm. long., ;V5-7"0 cm. lat, in sicco olivacea :
costse

ord. sec. tenues, pag. sup. plana?, pag. inf. eminentes; petioh circa

2-0 cm. long. Stipularum pars connata 0'4-0'5 cm. long., harum pars

libera 0*4 cm. long. Pedunculus circa 14"0 cm. long. Pedicel li 0'2-

0-5 cm. long. Corymbi circa lO'O cm. diam. Flores albi. Ovarium

0-2 cm. Ion*. Calycis limbus in toto 0*8-0*9 cm.; lobi circa 0*05 cm.

1ong Calycis reliquiae baccam coronantes circiter 0*05 cm. long.

Corolla tubus 1-85 cm. long., 0*2 cm. diam. ; lobi circa 1-0 cm. long.,

0-3 cm. lat. Filaments 0-13 cm. long. ; antherae lineares, torta?, 0*85 cm.

long. Stylus 4-7 cm. long.

Known by the elliptical pilose-pubcrulous leaves, the long stout axillary

lobes
peduncles, the calyces with relatively long glabrous limb and

leaving a distinct rim behind them upon their detachment, which appears

to happen immediately after opening of the flower, and the long pube-

rulous styles with narrowly fusiform stigma.
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GrRUMILEA MEGISTOSTICTA, sp. nov.

Arbor ranmlis compressis crebro foliosis cortice sulcato mux circumdatis
1 * b_

liuscule glabris ilovellis pubescentibus, foliis breviter jjetiolatis oblongo-
ovatis cuspidalo-acuminatis apice acutis basi obtusis leviterve rotundatis
papyraeeis supra glabris subrus in costa media et costulis piloso-hirsutulis
m axillis costarum secundariarum glandula (domatio) pellucid; i maxima
onustis utrobique opacis fac. inf. vero pallidioriluis, stipulis late ovatis
obrusis integris extus minute pubescentibus cito decidnis, floribus in

cymis pauciflons abbreviate minute pubescentibus pauiculam brevem
(sc. a foliis longe superatam) efformantihus digestis, bracteis hrevissimis
ovatis, pedicellis quam ovarium bre\ ioribus, ovario subsph;eroidali fulvo-
puheseente, calyce ovarium excedento leviter dentato dentibus triangu-
laribus obtusis fere glabro, corolke tubo basi angustato inde dilatato extus
pubescente intus villoso in lobos 4 vel 5 oblougos obtusos cito refiexos
utnnque minute puberulos semidiviso, staminibus exsertis, stylo breviter
exserto ramis oblongis obtusis quam se ipse brevioribus, bacca

Hah. Rnwenzori !<]. 70(H) ft. January.
Arbor sec. cl. collectorem circa 12-metralis (•« 30-40 ft. high ").
Folia solemniter 7'0-lOM) x 35-5'0 cm. ; costa} secundaria' utrinque 9-11,

patentes, juxta margiuem dichotomy, utrinque prsesertim attamen pag.
inf. eminentes

; glanduhe axillares elliptic*, O'lfixOvl cm., qmeque a
costa sua secundaria subito decurva marginata

;
petioli ± I/O cm. long.,

ra.ro 2'0

Pedicelli incrassati, 0*0;")

cm. Stipula? fere 1*0 cm. lone. Panicnla 3'0 cm. long.

cm. long. Flores albi. Ovarium 0*1 cm.,
ealycis limbus totus 0*175 cm., Imjus lobi 0'025-0'Of) cm. long. Corolla
in toto 0-7 cm. long.

; tubus 0'35 cm., humectatus basi 0'1 cm., faucibus
mi. : lobi 0-35 Cm. long., fac. sup. prominule 1-nervosi.

0*3 cm. li;

Filamenta paullo infra fauces inserta, 0'25 cm. long. ; anthera? late

oblongje, 0-13 cm. long. Stylus vix 0-4 cm. stigmatis rami 0'12 cm.
long.

Although without fruit, this seems to be a Grumilea rather th-in a
I'sijehoiria. h is known at sight by the extremely large gland-like
domatia in the axils of the secondary nerves.

DlODIA STllTLosA, S. Moore, in Jour,,. Linn. Sor.
y
Bot. xxxvii. (1005) 310

E. 7000 ft. January.

Oistrib. Nile Land and Upper Guinea.

Galium serratohamatum, sp. nov.

H<Tbacemn, ramis sat elongatis gracilibus hispid ulo-scabridis infra nodes
hispidis ipsos ad nodos pilis lonnis arrectis ferriifmieis onustis, foliis pro

i^is vol oblongo-linearibus apice breviter
vertieillo sossilibus obloi

spinulosis ima basi leviter angustatis margine sorratis sorraturis rotrorso-
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spinulosis uninervibus in sicco nigrescentibus, floribus viridibus 4-meris

in cymis abbreviatis (sc.quam folia brevioribus) 2-4-floris ramulos breves

laterales terminantibus et a foliis parvis 1-4-bracteatisdispositis, pedieellis

ovanuin a?quantibus vel eo brevioribus longioribusve, ovario o hint*

glabro, t'ruetu parvo subsphseroideo glabro
spbseroiileo olabro vel fere

vel sparsim hispidulo.

Hah. liuwen/ori E. 12,500 ft. February.

Folia ± l'O cm. long., 0"2-0*3 cm. lat., firme membranaeea, in sicco

maroinibus plerumque revolutis ; spinula tenninalis circa O'l cm. long.,

ssepe uncinata ; serraturae adusque O'OU cm. alt. Cymse cum ramulo

suft'ulciente circa 0'5 cm. long., liispidulse. Pedicelli 0-025-0-1 cm. long.

Ovarium 0-05 X 01)75 cm. Flores circa 0*25 cm. diam. Corolla' lobi

obloiiiii, scabriusculi, 0*15 cm. long. Filamenta 0'05 cm., anthera

0-025 cm. long. Fructus O'l 2 X <>•
1 cm.

Distinguished from varieties of Gr. Aparim; Linn., by the leaves with

distinctly serrated margins, the short inflorescences, and small fruit?.

COMPOSITE.

Erlangea mabginata, S. Moore, in Joiirn. /anil Soc, Bot. xxxv. (1902) .110.

E. 7000 ft. January.

Dulrlh. Nile Land, Mozambique District.

SKNONIA (§ Lepidella) AVollastoni, sp. nov.

Herbacea, caule erecto verisimiliter rariramoso bene folioso pluristriato parce

pubescente novellis dense fulvo-pubesccntibus, foliis parvis brevipetiolatis

lanceolatis acuminatis basi acutis margine distanter serrulatis serraturis

induratis vulgo arrectis membranaceis pag. sup. cito costis puberulis

cxemptis glabris pag. inf. ad costas appresse pubescentibus alibi glandulis

minimis sessilibus perlucentibus onustis, capitulis parvis 12-flosculosis in

corymbum terminalem folia excedentem laxmn pluricephalum rari-

bracteatum digestis, bracteis folia mentientibus sed iis plerumque minori-

bus, involucri graciliter pedunculati cainpanulati pubescentis 3-serialis

phyllis extimis subulatis quam interiora lanceolata acuminata in sicco

dilute straminea plane brevioribus, flosculis ex involucro longe eminenti-

bus, aclueniis cylindricis 5-costatis piloso-pubescentibus necnon glanduli:

minimis luceutibus instructis, pappi setis scabriusculis albis achamia

2-plo excedentibus squamellis brevibus angustissime linearibus glabris.

Hub. Ruwenzori E. 7000 ft. January.

Folia solemniter 4"0-6'0 cm. long., 1'2-1*5 cm. lat., accedunt alia multo

minora ex ramulis juvenilibus abbreviatis orta ;
costa- secundaria'

utrinque circa 8, parum arcuata?, pag. sup. plana;, pag. inf. paullo
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eminentes
;

petioli circa 0\5 cm. long., pubescentes. Corvmbu
7-0-10-0 x 12-0-14-0 cm. ; hujus bractese 2-0-4-0 cm. long, Pedunculi
proprii saepius 1*0-1'5 cm. long., rarissime aduscjue 0*2 cm. imminuti,
pubescentes. Involucrum 0*0 cm. lon^., 0*65 cm. diam.

;
phylla extima

circa 02 cm., interiora 0*55 cm. long., haec subscariosa, 3-nervia (intima

vero s?epc 1-nervia). Corolhe extus sparsissime glandulosre tubus

suporne levitcr ampliatus, 06 cm. long. : lobi anguste obloni-i, 0-3 cm.
long. Styli rami circa 02 cm. long. Achaenia 03 cm. long. : pappi
setas 0-6-0-7 cm. long. ; squamellse 0-05-0-075 cm. long.

Nearest V. syringcefolia, 0. Hoffm., a species wliicb Dr. Hoffmann refers to

§ Cyanopix, although the outer pappus seems to me to be of squamellse,

though very narrow ones. From this it differs entirely in leaf, also in

the smaller heads with only half the number of florets, the pubescent
involucres, &c. V. Biqfrce, Oliver & Hiern, referred in the 'Flora of
Tropical Africa' to § Lepidella although its squamella? are no wider than
those of C. si/r'uujrefolm, is also closely allied to the new plant, but, inter

alia, its involucres are quite different.

>Vernonia cinerascens, Seh. Bip. in Schweinf. Fl. Aethiop. 162
S.F. 3000 ft. June.

Distrih. Nile Land, Lower Guinea.

V. RUWENZORIENSIS, S. Moore, in Joum. Linn. Soc., Bot. XXXV. (1902) 321
7000 ft, January.

" A shrub 5-10 ft, high. Flowers white."

Distrih. Restricted to Ruwenzori.

CONYZA SCARIOSA, sp. nov.

(
1

caule gracili crebro foliato longitrorsum pluristriato cito glahroscente,
foliis sessilibus lineari-oblongis vel anguste oblaneeolato-linearibus acutis
I)asi brevissime amplexicaulibus margine distanter serrulati^inn ui,-uuuer >crriuans mem-
branaceis supra glabris subtus in nervis marginoquo Icviter hispidulis,
capitulis mediocribus multifloseulosis in corvmbum terminalem sparsim
bracteatum folia longe excedentem laxiusculum digestis, pedunculis
propriis gracilibus involucrum excedentibus vel subajquantibus minute
pubescentibus, involucri hemisphserici glabri vel suramum leviter
puberuli 3-serialis phyllis oblongo-obovatis obtusissimis margine apice-
que late scariosis longitrorsum plurinervosis extimis quam interiora
brevioribus, receptaculo convexiusculo foveolato foveolis fimbrilliferis,
hosculis fern, multiseriatis hermaph. pluribus albis, flosculorum fern'
corollis apice denticulatis neqiiaquam ligulatis, achreniis obi ongis com-
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pressis glabris, pappi setis achaenia longe excedentibus 1-seriatis scabridis

sordide albis.

JJah. Ruwcnzori E. 7000 ft. January.

Folia modice 2<5-3 cm. long., ± 0\5 cm. lat,, costse costulaxjue (pag. inf.

eWanter reticulata. Corvmbi circa 1(H) cm. long.,
')

summuni 8'0 cm. diara. Bractese foliaceae, lineares, 0'05-0'2 cm. long.,

Bummse angustissima?. Pedunculi proprii solemniter O'5-l'O cm. long.

Involucrum 0*6 x 0*6 cm. ;
phylla extima 0*4 cm. long., intermedia circa

0-55 cm., luce adusque 0*25 cm. lat.
;
pauca adsunt iiitimas circa 0*15 cm.

lat , omnia in sicco dilute brunnea. Flosculorum fern, corolla? circa

0-15 cm. long., flosculorum hermaph. 0'1 cm. long., horum lobi 0*1 cm.

long. Achsenia 0'1 cm., pappus 0*35 cm. long.

At once distinguished from its African congeners by the broad very obtuse

scarious leaves of the involucre.

Cony/.a moxtioena, sp. nov.

C. caule gracili subtereti crisj>e pubescente cito glabro longitrorsum striate

brunneo-rubescente, foliis sessilibus lanceolato-oblongis breviter acumi-

natis basi leviter amplexicaulibus margine integris vel bine illinc denticu-

latis membranaceis utrinque glabris, capitulis pro rata mediocribus

multiflosculosis in corymbo terminali paucibracteato polycephalo folia

jcquante vel leviter excedente dispositis, pedunculis propriis involucrum

excedentibus gracilibus pubescentibns, involucri hemispheric! 3-serialis

phyllis lineari-lanceolatis (intimis angustioribus) acuminatis uninervibus

subscariosis, receptaculo convexiusculo foveolato foveolis nmbriliiferis,

flosculis fern, pauciserialibus hermaph. complurimis flavicantibus, floscu-

lorum fern, corollis breviter ligulatis ligula a stylo plane superato,

achaeniis adhuc crudis oblongis (basi vero leviter angustatis) compressis

sericeo-puberulis, pappi setis 1-seriatis sordide albis scabriusculis.

Hah. Ruwen/.ori E. 11,000 ft. February.

Folia 2-0-4-5 cm. long., 0'7-l*3 cm. lat., pag. inf. pallidiora, eleganter

reticulata. < Wvmbus 2n>-;V0 cm. long., 4-0-(W> cm. diam. Bractea

lineares vel lineari-oblonga*, ±0*5 cm. long. Pedunculi proprii modice

0-5-1-0 cm. long. Involucrum 0*C> x Ow-0'8 cm.: phylla ±0*55 cm.

long., intermedia 0*15 cm., intitna 0*1 cm. lat. Flosculorum fern, corollas

tubus 0*2 cm. long. ; ligula 0'1 cm. long. Flosculorum hermaph.

corolla; in toto 0'4 cm. long. ; lobi vix 01 cm. long. Achsenia 0'1 cm.,

pappus 0'4 cm. long.

The flowering heads are much like those of C. gigantea, 0. Hoflin., except

for the presence of the distinct though short ligule to the outer florets.

In addition the leaves of the two are very different, and whereas the

heads of C. gigantea are closely compacted, those of C. montigena, besides

being fewer, are much more laxly arranged.

/
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Laggeka alata, Seh. Bip. ex Olieer, in Ivans. Linn. Soc. xxix. (1873)

94, var. dextata, var. nov. Differs only from sonic 1 of the more hairy

forms of the species in the toothed wings to the stem.

E. 6000 ft. January.

Distrib. Common (the type) in tropical and subtropical Africa. Also a

Mascarene and tropical Asian species.

ELICHRYSUM (Argyreia § Elegantissima) A1u;yrocotvlk, sp. nov.

Herbacea, caule erecto forsan simplici tereti fistuloso araneoso-puberulo

vel pubescente crebro folioso, foliis mediocribus sessilibus lanceolatis vel

lanceolato-oblongis apice mucronatis basi obtusis levitcrve rotundatis

uninervibus membranaceis supra scabriusculis subtus puhescentibus,

capitulis mediocribus homogamis inultiflosculosis in corymbo tenninali

laxo pluricephalo bracteato folia excedente vel aequante araneoso-

pubescente ordinatis, bracteis foliaeeis junioribus imminutis, involucri

heniispluerici multiserialis phyllis extimis comparate brevibus interiori-

bus gradatim longioribus lamina sat elongata lineari-lanceolata (phyll.

intimorum lineari) acuminata radiante nitente instruetis, receptaeulo

piano alveolate nudo, flosculis inclusis, corollis 5-lobis, antherarum caudis

sparsim setaeeo-ramosis, styli ramis apice subcapitals, aclueniis cylindricis

glabris, pappi setis uniserialibiis scabridis sordidis.

Jlab. Ruwenzori E. 10,000 ft. February.

Planta saltern ;J0"0 cm. alt. Pili glandulosi in omnibus partibus pubigeris

cum simplieibus plus minus intermixti. Folia radicalia <lesunt ; caulina

inferiora 7*5x2-0 cm., superiora IVO-G'O cm. long., 1-2-1-8 cm. lat.

Corymbi 4'0-10'0 cm, long., 8#0-15'0 cm. diam. Braetese ssepissime

0' 7-2-5 cm. long., plerumque lineares vel lineari-laneeolatse, sursum
attenuata?, araneoso-puheruLe, Pedunculi proprii solemniter 2*5-3 -

5 cm.
long., patentes. ( 'apitula 1*25 X 1'5 cm. Involucri phylla extima basi

araneosa, OnJ-0-7 cm. long. ; intermedia O'85-0*!» cm., intinia J -0-1-1 em.

long. Receptaeulum 0-5 cm. diam. Corolla? 0*25 cm. long. Anther-
arum loculi (>8 cm., cauda? 0\5 cm. long. Achamia a?gre O'l cm.,

pappus 0\5 cm. long.

r
(

is easily distinguished by the smaller leaves, the smaller heads with more
pronouncedly acuminate involucral leaves, and the small corollas.

To this is to be referred Scott Elliot's No. 8010 (Ruwenzori, 9000-
10,000 ft.), which I formerly (dourn. Linn. Soc, Bot. xxxv. (ll»02) :YM\)

named u H. eleyajitlssimum, DC."

Helichkyscm (Argyreia § Elegantissima) Wollastoxi, sp. nov,

//. caule erecto crebro folioso dense albo-araneoso lanuginoso, foliis sessilibus.

lanceolato-oblongis apice mucronatis uninervibus chartaeeis supra laxe
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araneosis tandem verisimiliter glabris subtus densissime dilutissime fulvo-

fioccoso-tomentosis, capitulis mediocribus multiflosculosis hetcrogamis in

corymbo brevi racemiformi paucicephalo satis laxo bracteato dense

lanuginoso dispositis, peduneulis propriis quam capitula brevioribus vol

ea subaequantibus dense lanuginosis, bracteis t'oliis similibus nisi minori-

bus, involucri late ovoidei pluriseriati phyllis interioribus gradatim longi-

oribus extimis lamina ovato-lanccolata intermediis lanceolata intimis

lineari-oblonga coronatis omnibus acutis tandem radiantibus exterioribus

purpureis interioribus argyreis nitentibus, receptaculo piano nudo alveo-

lato, flosculis paucis extimis femineis, corollis 5-lobis, antherarum caudis

simplicibus, styli ramis subcapitatis, achseniis cylindricis (ima basi

dilatatis) glabris, pappi setis paucis 1-serialibus scabridis albis.

Jlab. Kuwenzori E. 12,000 ft. February.

Speciminis unici mihi oljvii caulis simplex, 24*0 cm. alt., robustus (sc. basi

0*8 cm. lat.), in sicco prominenter striatus. Folia 4"5—8"0 cm. long.,

1*0-1*7 cm, lat., summa in braeteas transeuntia. Corymbus 6*0 x 6*0 cm.

Bractese ± 1*5 cm. long, (infima? fere adusque 4*0 cm.), araneosa\

Pedunculi proprii patentes, 1*0-2*0 cm. long. Capitula 1*8 X 1*2 cm.

Involucri phylla extima 0'8-0"9 cm., intermedia 1'0-1"1 cm., intima

1'2 cm. long, Keceptaculum 0*5 cm. diam. Corolla* #25 cm. long.

Antherarum loculi 0075 cm., caudae 0*05 cm. long. Achsenia (adhuc

cruda) 0'0()5 cm. long. ; pappi setre 0'35 cm. long.

In leaf intermediate between II. Gidiehni, Engl., and 1L Lentil, Volk. & 0.

Hoffm. It differs from both in the racemiform inflorescence and the

shorter, more splneroidal heads with shorter and relatively broader

involucral leaves. The three, when more specimens are forthcoming,

may perhaps be considered forms of a single polymorphic species.

Helichkysum Sti hlmaxni, 0. Hoffm. in EmtL Hot. Jahrb. xx. (1894) 232.

E. 13,000 ft. February.
7 MJ

H, Stuhlmanni, O. flojfm., var. latifolium, var. now Folia quam ea typi

insigniter breviora necnon latiora, sc. circa 2\5x0M)-0'7 cm.

E. 14,800 feet.

Though at first sight very different in foliage and decidedly more woolly,

apparently a high-level variety and not a distinct species.

Distrib. So far the species is known only from Kuwenzori and

Kilimanjaro.

H. FCETIDUM, Moenchj Method. 575.

E. 6000 ft. January,

Distrib, Nile Land and Mozambique District. Also South Africa.

LINN. JOURN.—BOTANY, VOL. XXXVIII. T
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HbliCHRYSUM setosum, Harv. in Fl. Cap. iii. 231.

E. 7000 ft. January.

Distrib. Nile Land, Mozambique District. Also South Africa

Melanthera Brownei, Sck.Bip. in Flora, xxvii. (1844) 073.

0000 ft., January ; and 5000 ft., March.

Distrib. Widely distributed through tropical Africa. Also a South-African

plant.

GUIZOTIA COL1JNA, sp. UOV.

Herbacea, caulo erecto gracili distanter folioso scabride hispidulo tandem

fere glabro, foliis sessilibus lineari-oblongis obtusis basi sa?pe levissime

amplexicaulibus margine serrulatis coriaceis pag. sup. scaberriuiis inf.

scabro-hispidulis, capitulis in cymis brevibus paucicephalis termiualibus

vel ramulos sparsim foliosos coronantibus hispidis dispositis, pedunculis

propriis qimm capitula brevioribus, involucri phyllis exterioribus herbaceis

elongatis lineari-lanceolatis obtusis (apice callosis) his})idis quani phylla

interiora lanceolato-oblonga acuta dorso sparsim liispidulo-pilosa multo

longioribus, ligulis 12 oblongo-obovatis apice 3-dentatis 9-nervosis, disci

corollis basi tomentosis, acbamiis (nondum maturis) tetragonis glabris.

Ifab. Ruwenzori E. 5000 ft. March.

Folia 4'0-D-O cm. long. : circa l'O cm. hit. ; margin ibiis in sicco sa-pissime

revolutis, fac. inf. pallida. Cyma? 2-0-4-0 cm. long. Fodunculi proprii

0-2-1-5 cm. long., hispidi. Involucri phylla exteriora 1-5 cm. long.,

0-3 cm. iat. ; interiora 3-nervia, 0\5 x 0'25 cm. Receptacnli palere

anguste oblongo-obovata?, apice truncato-rotundata\ 3-nerves, ()•(> cm.

lonff. Liiruhe 1*2 cm. lonjj., summnm 0*5 cm. Iat. Disci corollre

0-4 cm, long. Achrenia 0*2 cm. lono'. vel paullulum longiora.

Known by the hispid and scabrous clothing of various organs, the narrow

undivided leaves, the narrow and relatively elongated outer involucral

leaves, &e.

Coreopsis abyssinica, Sch. Bip. ex Wat/>. Rep. vi. 163.

E. 7000 ft. January.

Distrih. A Nile Land plant.

Gyni tha iu'wenzomensjs, aS'. Moore. (Crassocephalum ruwenzoriense, S

Moore, in Journ. Linn. Soc, Hot. xxxv. (11*02) 352.)

E. 0000-7000 ft. January.

Distrib. Restricted to Ruwenzori.
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Senecio multicorymbosus, Klatt. in Ann. Naturh. Hofmus. Wien, vii

(18i>2) 103.

K. < 000 ft. March.

Distrib. East and West tropical Africa.

S. SYCEPHYLLUS, S. Moore, in Jouru. Linn. So,-., Hot. xxxvii. (1906) 324.

E. 12,000 ft. February.
Am

Dlstnh. Restricted to Ruwenzori.

S. adnivalis. Stapf, in Journ. Lhuu 8oc
9
Hot. xxxvii, (1906) 521.>

5

E. 12,000 ft. Fein

Didrih. Restricted to Ruwenz

•iiarv.

on.

Senecio gynuroides, sp. now
Elatus, caule subtereti striate glabro vel summnm obscure puberulo, foliis

lanceolato-oblongis breviter acuminatis e basi rotundata subito in petiolum

brevem acuminatis margine calloso-dentatis membranaceis supra glabris

subtus appresse pilosulis petiolis auriculis duabus late ovatis sparsim

dentatis instruetis, capitulis mediocribus ]

flosculosis in corymbo terminali subsessili subumbellato perpaucicephalo

lomogamis discoideis multi-

raribracteato digcstis, bracteis parvis linearibus, pedunculis proprns

arrectis elongatis sc. capitula magnopere excedentibus brunneo-puberulis,

involucri subhemisphaerici glabri phyllis 20 anguste lineari-oblongis

breviter acuminatis anguste marginatis additis calyculi pliyllis pluribus

lineari-subulatis ut involucri phylla microscopice puberulis, flosculis

exsertis, antheris basi vix auriculatis, styli ramis truncatis appendice

tiliformi brevissimo onustis, achseniis eylindricis 10-costatis albo-setosis,

paj>pi setis glabris albis.

Hah. Ruwenzori E. 12,500 ft.

Planta ex schedis cl. detectoris " 10-15 ped." alt. Foliorum limbus 10*0 cm.
long., summuin 3*0-3*5 cm. lat., in sicco castaneo-olivaceus

; costre

secundaria^ utrinque circa 10, ascendentes ; costularum retc delicatulum,

pag. inf. solum aspectabile
;

petioli basi dilatati, circa 1*0 cm. lon<>*.,

horum auricula? 0*8 X 0*7 cm. Pedunculi proprii 5*5 cm. long. Bracteee

0*5 long. Involucrum 1-0x1*2 cm.; calyculi phylla circa 0*6 cm.
long., raro 1*0 cm, attingentia. Flosculi lutei, Corollarum tubus superne

gradatim dilatatus, 0*9 cm. long., interne vix 0*02 cm., faucibus 0*15 cm.
diam.

; lobi triangulares, 0*12 cm. long. Antherce inclusae. Styli rami

vix 0-2 cm., appe

0*9 cm. long.

ndix 002 cm. long. Achsenia fere 0*2 cm., pappus

Near S. maeropappus, Sch. Bip., which has different leaves and inflor-

escences, a different calyculus (i. e. leaves longer and relatively much
narrower), larger corollas, &c.

T 2
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SeNECIO .ll'GICOLA, Sp. 110V.

&caule erecto robusto angulato pluristriato rariramoso brunneo-pubescente

demum scabriusculo, foliis petiolatis lanecolato-oblongis acutis obtusisve

basi rotuudatis margine serrato-dentatis summis perpaucis imminutis et

in braeteas transeiintibus supra costa media puberula neglecta glabris

subtus laxe necnon appressc piloso-pubescentibus, corymbo foliis sub-

tequilongo polycephalo patulo pubescente, bracteis parvis lineari-subulatis

puberulis, capitulis parvis heterogamis radiat is circa 25-floseulosis pedun-

culis quam sese nunc paullo longioribus nunc brevioribus fultis, calyculi

phyllis perpaucis abbreviatis subulato-lincaribus, involucri turbinato-

cylindrici puberuli phyllis i> oblongis infra apicem angustatis apice ipso

acutis nunc angustissime nunc latins marginatis, ligulis 6 ox involucre

eniinentibus late oblongis ;i-dentatis 4-nervibus luteis, disci eorollis

exsertis, styli ramis truncatis penicillatis, aclueniis (hucusque crudis)

cylindrico-turbinatis aliquanto compressis 10-costatis glabris, pappi setis

scabriusculis albis.

Jlab. fctuwenzori E. 9000 ft, February.

Folia matura ±10*0 cm. long, et 4*0 em. Int., papyracea ; costse secundaria*

utrinque 12-15, ut costa centralis pag, inf. magis perspicua*, paullulum

arcuate
;

petioli l'G-1'5 cm. long., araneoso-pubescentes. Coryinbus

circa 10*0 x 12*0 cm. ; ramuli adusquo 2*5 cm. long. Braete;e ±0*5 cm.

long. Pedunculi proprii srepissime 0'2-0'5 cm. long, [nvolucrum fegre

0*5 cm. long. Calyculi phylla vix 0*15 cm. long., margin e lanuginosa,

liadii corollaruni lubus 0*3 cm. Ions;.; liijula 0*3x0-15 cm. Disci
*-N- ? -rs

corollaruni tubus sursum leviter ac gradatim amplitieatus, 0*4 cm. long. ;

lobi 0*075 cm. long., oblongi, obtusi. Anthera? subinclusa\ basi ob-

scurissiine auriculata*. Styli rami 0*1 cm., acluenia 0*1 cm., pappus

0"45 cm. long.

The description of S. scrophulariifblius, 0. Hoffim., a plant not seen by me,

reads somewhat like, but its leaves are different in shape, margin, and

clothing, the capitula have tower florets, &c.

Senecio Wollastoni, sp. nov.

S. caule angulato pluristriato glabrescente distanter folioso foliis (paucis

sii])erioribus solummodo visis) sessilibus lanceolatis vol lanceolato-oblongis

obtuse 1 acutis basi distincte angustatis margine dupliciter serrato-dentatis

membraiiaceis supra glabris subtus tenuiter araneosis mox glabreseenti-

bus costis secundaria utrinque adusque 20, capitulis niediocribus hetero-

gamis circa 30-fiosculosis in corymbo terminali laxo pluriceplialo leviter

araneoso bracteato digestis, pedunculis proprii s gracilibus capitula bene

excedontibus, bracteis parvis lineari-setaceis araneosis, calyculi phyllis

paucis parvis anguste lineari-lanceolatis acutis araneosis, involucri cam-

panulati levissime araneosi phyllis 13 oblongis sursum deltoideis apice
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acutis sphaeelatis et puberulis margine membranaceis, ligulis 6-8 anguste

lineari-oblongis eomparate clougatis, disci corollis breviter exsertis, styli

ramis truncatis penicillatis, achseniis exterioribus compressiusculis in-

terioribus eylindricis 5-costatis glabris, pappi setis scabridis albis.

Hah. Ruwenzori E. 7000 ft. January,

Caulis exempli, duorum a me scrutatorum 0'3-0"4 cm. diam., bine inde

reliquiis pubis araneosse instruetus ceteroquin glaber, ex axillis gemmanc

brevissimam dense albo-araneoso-tomentosani sa?pe efferens. Folia 9*0-

14*0 cm. long., 2"0-4*5 cm. lat., perpauea summa minora ; coste secun-

daria* pag. inf. magis aspectabiles, angulis variis coste centrali supra

impressa?, subtus admodum prominent! inserts, sa?pe undulate, paullulum

arcuate ; eostute arete reticulata 1

. Corvmbi circa 10*0 x 10*0-12*0 cm.

Bractete ±0*5 cm. long. Pedunculi proprii l'0-3"0 cm. long. Calyculi

pbylla 0*2 cm. long. Invohicrum 0*8 cm. long, summum 0*6 cm. diam.

Ligula (limbus) 1*0 cm. x 0*225 cm., apice obscure ^-dentieulata, 4-nervis.

Disci corollarum tubus sursum subito dilatatus, pars attenuate. 0*4 cm.,

pars dilatata 0*325 cm. long. ; lobi vix 0*15 cm. long. Anthera? exserte,

obscure auriculatre. Styli rami puberuli, 0*12 cm. long. Achaenia

0*2 cm., pappus 0*8 cm. long.

To be inserted in the genus next S. ochroearpus, Oliver & Hiern, and S. den-

ticulatus, Engl. Easily distinguished from both, inter alia, by the leaves

distinctly narrowed at base, and without an araneose tomentum on the

underside, and the much longer and relatively narrower ligules.

Sonchus Bipontini, Asclters. in Schweinf. Beitr* Fl. Aetldop. 160.

S.E. 3500 ft June.

Var. PiNNATJFiDrs, Oliver (y Hiern, in FL Trap. Afr. iii. 458.

E. 6000 ft. January.

Distrib. (of type and variety). East tropical Africa.

Lactuca abyssinica, Fres. in Mus. Senckenb. iii. (1830) 72.

E. 7000 ft. January.

Distrib. Nik 1 Land.

OAMPANULACEiE.
(E. G. Baker.)

Lobelia (§ Khynchopetalum) Wollastoni, sp, nov.

Planta gigantea ; foliis tenuiter coriaceis sessilibus late linearibus circ.
i^-f-y

8-9-plo longioribus quam latis utrinque glaberrimis (adultioribus) margine

tenuissime serrulatis apice acutis costa crassa in sicco albicante instructis

nervis lateralibus numerosis superne insculptis subtus subprominentibus

et reticulars pallidioribus ; racemo dense bracteato, bracteis lineari-

lanceolatis margine dense pilosis apice acuminatissimis tlore aperto circ



_ _ — . -

2(H) PLANTS COLLECTED ON MT. UIWKNZOKI.

l^plo longioribus
;
[>edicellis tenuibusbrevibus ; calycis tubo campanulato

extus piloso laciniis lineari-Ianceolatis quam tubo subtriplo longioribus

quam petalis subduplo brevioribus margins pilosis ; corolla seeus cl.

detectorein coerulea ; filamentis puboscentibus quam antheris atro-

violaceiscirc. 2 ]>pIo longioribus antheris 2 anterioribus tenuiter barbatis;

stvlo intra stigma dense piloso.

Species Lobelia Telekei, Schweinf., afHnis. dift'ert bracteis circ. l^plo quam

fioribus longioribus baud florem decies superantibus, tlorilms majoribus,

foliis glabris. Ab L. Rhynchopetalo differt bracteis angustioribus pilo-

sioribus et calycis laeinii> brevioribus.

I/ah. lUiwenzori E. 12,500-14,500 ft.

Blue spike 10-15 ft. ; dried leaves cling to the lower part of the stem. In

flower April 3, 1906.

Folia in specimine nostro ±25 cm. longa et 3"0 cm. lata. Bracteae

6*5 cm. lonija*. Flores ±1*5 cm. lonjw. Calycis tubus -K5 mm.
longus, lacinia? ±1/6 cm. longa). Petala ±3'(! em. longa 1

. Filamenta

2"4 cm. longa. Anthene ±1*0 cm. lon<>a\ Stylus +2*5 cm. longus.

Mr* Dawe (in Journ. Linn. Soc, Bot. xxxvii. 538, 539) records four species

of Lobelia Sect. Rhyneliopetalum as occurring on Mt, Ruwenzori,

L. Gihheroa from (J-7000 ft., L. Stuhlmanm from 9800-11,000 ft,

L,. Dechemi 11,000 ft., and />. Rhynchopetahnn from about 12,000 ft. up

to the glaciers.

The plant here described is probably identical with the last of these from

Mt. Huwenzori, but it seems to differ in certain particulars from the

L. RhyncJiopetalum of the high mountains of Abyssinia, and I have

therefore ventured to separate it.

In addition to the above, Dr. Engler records (Pflanzenw. Ost-Afr. 0. 401)

L. Telekei from Mt, Huwenzori at 3800 metres.

Lobelta (§ Rhynchopetalum) Stuhlmanm, Schweinf. in Emin Pascha, Im

Herz von Afrika, 291, Taf. 11 (1893) (nomen) ; et ex Eiutl. Pfianzemo.

Ost-Afr. C- 401 (nomen).

F. 10,000-12,000 ft. April,

" Blue spike about 15 ft/' Leaves fall oft lower part of stem.

Dr. Gilg informs me this agrees with the specimens at Berlin. I have

made the following notes on the flowers :

Bractea? lanceolate acuminatissima? quam flores parum longiores saepe

50—6*0 cm. longa?, oculo nudo glabra? sub lente margine tenuiter cilio-

latse ; caljx-is tubus campanalatus ±3*5 mm. longus, lacinia* anguste

lanceolata? quam corolla breviores ±2*2 cm. longa* : petala ±3 cm.

longa. Antherse atro-violacea1 1*1 cm. longa\ Filamenta ±5 mm.
longa verisimiliter tandem multo lonffiora.
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ERICACEAE.

Erica akbokea, Linn. Sp. PL 353.

DOOO-10,000 ft, February.

Distrib. Nile Land. Also Mediterranean Region and the Comoro Islands

PIUMl'LACE^E.

Lysimachia afkicana, Enql. Pflanzenw. Ost-Afr. C. 304.

E. 7000 ft. January.

Flowers purple (pale lilac, Engler : white ?, Pax # Knuth).

Distrib. Nile Land, Mozambique District. Also Transvaal.

PLUMBAGINEiE

Plumbago zeylanica, Linn. Sp. J 'I. 151.

S.E. 3500 ft. June.

Distrib. Common in old world tropics.

OLEACE^E.

Jasmixum Schimpert, Vatl-e, in Linnma, xl. (1876) 210.

S.E. 3500 ft. June.

Distrib. Abyssinia.

ASCLEPIADE^.

Asclepiah semilunata, N. E. Br. in Dyer, Fl. Trap. Afr. iv. Sect. 1, 327.

E. 7000 ft. January.

Distrib. Nile Land, Congo Free State, Lower Guinea.

Schizoglossum eximium, N. E. Br. in Ih/er, Fl. Trop. Afr. iv. Sect. 1, 370

S.E. 3500 ft, May.

So far as known, restricted to the neighbourhood of Ruwenzori.

CONVOLVULACE^.
(Dr. A. B. Rendle.)

Ipomcea calycina, C. B. Clarke, in Hooh.f. Fl. Brit. 1ml. iv. 201

S.E. 3500 ft.

Distrib. Tropical and South Africa; India.

I. WlGHTIl, Choisy, in DC. Prod. ix. 364.

S.E. 3500 ft. June.

Distrib. East tropical and South Africa, Madagascar and tropical Asia
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BORRAGINEiE.

Cynoglossum geometricum, Baker § C. II. Wrhjht, in Dyer, Fl. Trop. Afr

iv. Sect, 2. 52.

E. 7000 ft. January.

Distrib. South Nile Land and Nvasaland.

SOLANACEjE.

Solanum kunsohiknse, C. IL Wright, in Johnston, Uganda Protectorate, i.

320.

E. 10,000 ft. February.

Not known except from limvcnzori.

S. ACULEAStrum, I hni. in DC. Prod. xiii. l. 366,

E. 7000 ft. February.

Distrib. Mozambique district. Also in South Africa.

Discopodium PENNINERVIUM, Jlorhst. in Flora, xxvii. (1844) 22.

E. 7000 ft. January.
t-

Distrib. Nile Land, Nyasaland, and Upper Guinea,

SCROPHULARIACE^.

Craterostiqma PLANTAGINEUM, Iloehst. in Flora, XXIV. (1841) 609.

S.E. 3500 ft. June.

Distrib. East tropical Africa, Lower Guinea.

Alectra communis, Hemsl. in Dyer, FL Trop. Afr. iv. Sect. 2, 372.

E. 7000 ft. February.
'

Distrib. British East Africa and Uganda, Nvasaland, Upper Guinea.

Rhamphicahpa HekzfeldianAj Vatke, in Lintura, xliii. (1880-82) 311.

E. 0000 ft., January ; and 7000 ft., February.

Distrib. Nile Land and German East Africa.

Stbiqa hekmonthica, Death, in Hook. Comp. Dot. Mag. i, (1835) 305.

S.E. 3500 ft. May.

Distrib. Nile Land, Congo Free State, South-west Africa. Also in Egypt

and Arabia.

SoPURIA ramosa, Iloehst. in Flora, xxxvii. (1844) 27.

S.W. 3500 ft. Julv.

Distrib, A common plant in tropical Africa,
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OROBANCHE.E.

Okobanche minor, Sutt. in Trans. Linn. Soc. iv. (1798) 179.

E. 7000 ft. February.

THstrib. East tropical Africa. Also in Europe and Mediterranean region.

(JESNERACE.E.

Strei'TOCARPLs ruwenzoriensis, Baker, in Dyer, Ft. Trap. Apr. iv. beet. 2,

">10.

6000 ft. .January.

IHstrib. Ruwenzori neighbourhood and Usambara.

BIGNONIACEiE.

Spathodea campanulata. Beauv. Fl. Owar. i. 17.

S.E. 3500 ft. May.

The true plant and not S. mlotiea, Seem. The present is the most easterly

recorded habitat of this Upper and Lower Guinea and Congo Free State

species

AUANTHAOE.E.

)

Semliki Forest. 3000 ft. August.

A Cameroons plant. Differs from the Type in the narrower involucral

(5*5 x 2"3 cm.) (0-7 cm.), the narrower

(2*0 xl -1cm.) pilose-puberulous on boih sides, the corolla-

) and the lnrge filaments (ab

;)

from all the rest, that I am of opinion these differences will not be

deemed essential when a full series of specimens comes to band.

[UNBERGIA (§ Euthunbergia) OCT LATA, sp. nov.

Scandens, caule gracili secus lineas duas prope nodos puberulo ceteroquin

glabro, foliis longipetiolatis cordntis apice cuspidato aeuminatis margine

dentato-lobulatis basi palmatim 7-nervibus tenuiter membranaceis utro-

bique scabriusculis, fioribus in axillis solitariis pedunculis elongatis

piloso-puberulis fultis, bracteolis majusculis ovato-oblongis obtuse acutis

basi late truncatis utrinque scabriusculis margine hispidule cihatis,

calycis dentibus inter se insequalibus linearibus vel lineari-setaceis

pubescentibus, corolla? mediocris tubo basi attenuate superne infundi-

buliformi limbi lobis inter se subajqusilibus rotundato-obcordatis, filamentis

brevibus latis antheris late oblongis apice obtuse acutis loculis secus

suturam piloso-villosis basi villosis stain, duorum ambobus basi curvato-

calcaratis duorum loculo unico solummodo calcarato, ovario late ovoideo
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a pice obtuso glabro, stylo brevi, stimulate bilabiato labiis firmis inter se

insequalibus (postico paullo longiorc) rotundatis, capsula .

IFab. Kuwenzori. (5000 ft, January.

Foliorum limbus 6*5-8*0 x 4*5-5*5 cm., £ac. inf. pallidior, eostulis arc-

tissimo reticularis, gland ulis pellueidis microscopicis croberrinie indutus,

petioli 5-0-8-0 cm. long., rape angustissime alati. Pedunculi 8*0-12*0

cm. long. Bracteolse 2*8-3*0 cm. long., elcganter reticulata'. Calyx
totus 0*5 cm., denies 0*18-0*155 cm. long. Corolhc tubus vix 3-0 cm.
long., ima basi 0-4 cm. lat., tunc ad 0*3 cm. coarchitus, indc subito ad
0-55 cm. dilatatus, faueibus paullo ultra 1*0 cm. lat. ; limbus fere

4*0 cm. diam. ; lobi 1*8 cm. long., summum 2*0 cm. lat. Antherse
0-0 x fere 0-2 cm., harum calcara admodum curvato, vix 0*2 cm. Ions.

Ovarium 0-15 cm. long. ; stylus 1*25 cm. long., glabor ; stigmatis lobus

alter 0*175 cm., alter 0*1 cm. long., 0*12 cm. hit.

This can be told at once from all forms of T. alata, Boj., to which it is

undoubtedly allied, by the long-stalked, cordate, dentate-lobulate leaves,

the very long peduncles and the relatively large bracteoles.

Bhielantaisia patula, T. And. in Joiim. Linn. Soc, Hot. vii. (1804) 21.

E. i;000 ft. January.

A Cameroons plant found in the Uganda Protectorate (Toro) in 1«H)(» by
Dr. Bagshawe.

B. NYANZARUM, Burkill, in Dyer, FL Trap. Afr. v. 39.

Semliki Valley. Ju

Hitherto known only from Kavirondo. Uganda.

Mimulopsis Elliotii, C. B.Clarke, in Dyer, FL Trop. Afr. v. 50.

E. 10,000 ft. February.

So far as known, restricted to the neighbourhood of Huwenzori.

Ruellia I'ATULA, Jacn. MUe. Hot. ii. :15s

S.E. 3500 ft. June.

Vhtrib. East and West tropical Africa.

Mellera lobueata, >S. Moore, in Journ. Hot. xvii. (18710 22i>

S.E. 3500 ft. June.

Distrib. Uganda Protectorate and Mozambique District.

Acanthopalk CONFEHTIFEORA, C. B. Clarke, in Dyer, FL Irop. Afr. v. 04
E. 7000 ft. January.

IHstrih. Huwenzori District and Nvasaland.
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Barleria Grantii, Oliver, in Trans. Linn. Soc. xxix. (1875) 127.

S.E. 3500 feet. May.

Distrib. Southern Nile Lund.

Crossandra guineknsis, Nees, in DC. Prod. xi. 281.

Without locality.

Distrib. A West African plant recently found by Dr. Bagshawe in the

Uganda Protectorate.

Jlisticia pinguior, C. B. Clarke, in Dyer, Fl. Trop. Afr. v. 197.

E. 9000 ft. January.

Smaller in leaf and much less hairy than the type, otherwise similar to it.

Distrib. British East Africa.

Isoglossa rtjnssorica, Lindau, in Engl. Bot. Jahrb. xx. (1895) 56.

E. (5000 ft, January.

Restricted to the neighbourhood of Ruwenzori.

Adhatoda Exuleriana, C. B. Clarke, in Dyer, Fl. Trap. Afr. v. '222.

S.E. 3500 ft. June.

Distrib. German East Africa, Uganda {Bayshawe).

Dicliptera maculata, Nees, in DC. Prod, xi. 485.

E. 9000 ft. January.

Distrib. Abyssinia ; reported recently from Rhodesia.

Hypoestes triflora, Poem. Sf Schult. Syst. i. 141.

E. 9000 ft, January.

Distrib. Nile Land and Upper Guinea. Also in Int

H. VERTICILLARIS, P. Br. Prod. 474.

E. 7000 ft. January.
ft/

Distrib. Common in most parts of tropical Africa.

Hi t

LABIATE.

Platystoma africanum, Beauv. Fl. Owar. ii. 61.

E. 6000 ft. January.

Distrib. Nile Land, Mozambique District, Upper and Lower Guinea. Also

in India.

Moschosma MX ltiflorum, Bentli. in DC. Prod, xii. 49.

7000 ft. January.
ft-

Distrib. Abyssinia and Usambara.

HoSLTJNDIA opposita, \'ahl, Enum. Plant, i. 212.

S.E. 3500 ft. June.
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A somewhat remarkable form of this common African snul Malagasy
species. With large leaves 12-13x4-5-5 cm., on petioles nearly
2 cm. lonff.

Plectranthus Schimperi, Vattce, in Linmea, xxxvii. (1871-73) 317.
E. 7000 ? ft. (the first figure indistinct). January.
Dutrih. Abyssinia.

)

in

e gra-

Herbaceus, caule erecto tetragono patule hirsutulo, foliis submediocribus
petiolatis ample cordatis apice obtuse acutis margine subtiliter crenatis
membranaceis utrinque sed pnvsertim pag. inf. sparsim piloso-pubes-
centibus in sicco brunnescentibus petiolis quam limbus triplo hrevioribus
hirsutis, verticillastris sjepissime 6-^-floris (summis 3-5-noris) sub-
umbellatis in spicastris bracteatis panieulatim ramosis hirsutulis
ordmatis, bracteia persistentibus ovatis obtusis inferioribns crenulatis
superioribus integris sparsim piloso-pubescentibus. pedicellis calyces
excedentibus gracilibus pubescentibus, calycis florescentis parvi birsutuli
tubo campanulato lobos paullul.m, excedente lobo postico ovato-oblongo
obtuse acute lobis reliquis triangularibus breviter acuminatis a postico
Ieyiter superatis, calycis fructescentis bene aucti decurvi pilosuli
aliquantulum decoloris tubo anguste campanulato perspicue nervoso
lobo postico deltoideo obtuso anticis quam laterales paullo Iongioribus
necnon longius acuminatis, corolla? parv;c extus pu hernias tubo calyc(
floreseentem 2plo excedente paullulum supra basin iufiexo ind. „...
(latim dilatato, labio postico ovato-quadrato apice emarginato quam
anticum obovatuni apice integrum parum breviore, genitalibus breviter
ex tubo eminentibus, stylo bifido.

I[ah. Ruwenzori E. 7000 ft. Janus
Folia solemniter 4-5-5-0 cm. long., basi 4-0-4-5 cm. hit., juniora exstant

minora (e. g. 2'0-2'5 cm. long.), in bracteas spicastri transeuntia,
glandulis microscopicis fuscis inspersa

;
petioli summum 1-5 cm. long.

Spicastra usque ad 20-0 x U'O cm. Bractea> ±0'5 cm. long. Pedicelli
0-5-O-7 cm. long. Flores flavi. Calyx norescens totus (>i>5 cm. long.

;

lobus posticus 0-13 cm., reliqui circa 0-1 cm. Calyx fructescens
0-7 cm. long.

; tubus 0'5 cm. long., juxta basin 0-25 cm., ore 0*45 cm.
hit.; lobus posticus 0-2x0-o cm.; lobi laterales 0'15 cm., antici
0-175 cm. long. Corolla tota 0*5 cm. long. ; tubus 0-5 cm. long.;
labium posticum 0'3 x 0'275 cm, anticum 0-35 x 0'3 em. Genitalia
adusque 0-2 cm. eorolhe. tubum excedentia.

Near P. alius, Giirke, which it fairly well resembles in leaf ; but the
verticillasters have more flowers and the teeth of the calyx are more
sharply pointed, while the small yellow corollas are quite different.

i r v.



SPENCEH MOORE: GA.MOPETALAS, 27o

(§

C. caule erecto tetragono minute pubescente dein puberulo, foliis parvis

brovipetiolatis summis subsessilibus ovatis apice obtusis basi truncato-

rotundatis leviterve cordatis margine breviter crebroque crenatis tenuiter

membranaceis supra puberulis subtus prsecipue in nervis minute pubes-

centibus, floribus parvulis in spieastris racemosis terminalibus vel ex

axillis summis oriundis minute pubescentibus digestis, verticillastris

stricte umbellatis circa 8-(junioribus vero paucius-)floris, bracteis

parvulis ovato-oblongis vel lanceolato-ovatis diuscule persistentibus,

pedicellis tenuibus calycem bene excedentibus, calyeis fioreseentis parvuli

minure pubescentis tubo eampanulato limbuni paullulum excedente lobo

i)ostico ovato-oblongo obtuse acuto quam laterales linen ri-lanceolati

acuti paullo longiore lobis anticis inter se liberis lineari-lanceolatis

acuiuinatis antieo a_M|uilongis, calyeis fructescentis aucti decurvi tubo late

cylindrico basi obliquo lobo postico ova to reliquis inter se sub;equalibus

sequilongo lobis anticis paullo reeurvis, corolla? parvre tubo calycem

excedente infra medium curvato a basi gradatim ampliato labio postico

late obovato insequaliter 4-lobo quam anticum cymbit'orme apice

integrum paullo breviore, genitalibus labium anticum fere aMjuantihus.

Hah. Kuwenzori E. 6000 ft. January.

Folia 2*0-3*5 cm. long., juxta basin 2'0-2"5 cm. lat., in sicco brunnescentia,

nau-. inf. olandulis sessilibus rubris creberrime induta ; petioli suminuin

0*5 cm. long., minute pubescentes. Xnfloreseentia 10#0-25'0 cm. long.

Braetece ±0'15 cm. long,, baud coloratse. Pedicelli circa 0'4 cm. long.

Flores purpurei. Calyx florescens f225 cm. long. Calyx fructescens

totus circa 0*45 cm. long. ; tubus 0*25 cm., lobi 0'2 cm. long, ; lobus

posticus 0*2 cm. kit. Corolla? tubus 0%i cm. long., basi 0'1 cm., faucibus

0*25 cm. lat. : labium posticum 0*25 cm. long., hujus lobi laterales

admodum abbreviate terminales rotundati, 0'1 cm. long. : labium

anticum 0*35 cm. long.

On superficial examination this might pass for C. latifolius, Hochst.,

a species with, inter alia, more deeply and distantly crenate leaves,

verticillasters not strictly umbellate and the two front lobes of the calyj

connate some way up.

Colkus (§ Solenostemonoides) latidens, sp. nov.

ilerbaceus caule erecto tetragono subsimplici piloso-pubescente, foliis

nianifeste petiolatis ovatis apice breviter acuminatis basi late truncatis

cordatisve tenuiter membranaceis margine mediocriter crenato-serratis

sub apice integris pag. sup. pilosulis pag. inf. sparsim piloso-pubes-

centibus, floribus majusculis in spieastris terminalibus folia multoties

excedentibus digestis, verticillastris pluribus ssepissime 1 2-16-floris

suImmbellatis oauciramosis inferioribus subdistantibus superioribus hand
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aggregatis, bracteis perspicuis

truncatiss margine intcgris vel

ovatis sursuni longe acuminatis basi

leviter crenulatis caducissimis hand
coloratis, pedicellis calyces multo excedentibus, calycis inferne pubes-

centis lobo postico ovato-rohmdato obtuso quam lateiules late oblongi

apice truitcati plane longiore lobis anticis postico circa anjuilongis

angnste oblongis acutis ultra medium connatis, ealyce fruetesceute vix

aucto decurvo, corolla 1 tubo calycem excedente sursum <rradatim quid
i
li-

ficato juxta medium incurvo labio postico abbreviate late obovato breviter

4-lobo antico elongato cymbiformi.

Halt. Ruwenzori E. U000 ft. February.

Stirps minimum bispitbamea. Internodia 20—4*0 cm. long. Foliorum

limbus solemniter 5*0-7*0 X 3*5-5*5 cm., glandulis microscopicis f'usces-

centibus prseditus
; petioli Oti-2'5 cm. long. Spicastra. 18*0-20*0 cm.

lone-

- Verticillastri inferiores intersunt 2*5-3-0 cm., superiores circaj-

1-0-2*0 cm. Pedicellii gracillimi, minute pubescentes, ±1*0 cm. long.

Bractese 1*0-1*2 cm. long., basi 07 cm. bit. Flores purpurei Calycis

tubus 0*2 cm. long. ; lobus posticus 0*3 cm. long. ; lobi laterales 0*1 cm.
long, et lat., antici 0*32"> cm. long., lobi oinnes ut tubus glandulis parvis

inspersi. Corolla? extus puberuhne tubus 0*5 cm. long., basi 0*15 cm.,

faucibus 0*4 cm. lat. ; labium posticum 0*45x0*5 cm., anticum 1*25 cm.
lono-.

Distingui siled from its allies (C. Garckeanm, Vatke, &c.) by the leaves with

their truncate bases and smallish serrations, the acuminate bracts, and
among other features the broad truncate 1 lateral lobes of the calyx.

>LE(is (§ Solenostemonoides) CLIVICOLA, sp. nov.

Herbaceus, caule erecto verisimiliter simplici tetragono bene folioso piloso-

pubescente tandem puberulo, foliis sessilibus oblongo-ovatis sursum
gradatim attenuatis apice obtusis basi latis et aliquantulum obliquis et

breviter amplexicaulibus margine subtiliter crenulato-serratis mem-
branaceis supra fere glabris subtus in costa media costisque secundi
ordinis piloso-pubescentibus, spicastris terminalibus folia multo exce-
dentibus fulvo- hirsutulis, verticillastris pluribus stricte unibellatis

racemum referentibus circa 8-floris inferioribus subdistantibus, bracteis

parvis ovatis obtusis caducissimis baud eoloratis, floribus majusculis
breviter pedicellatis, calycis pedicellos leviter superantis pubescentis
statu fructifero paruin aucti necnon decurvi lobo ]>ostico ovato-oblongo
acuto quam reliqui lineari-lanceolati paullo longiore, lobis lateralibus

acutis quam antici acuminati inter se liberi paullulum brevioribus,

corolla tubo calycem excedente juxta basin curvato hide dilatato labi o

postico 4-lobo quam anticum magnum cymbiformi plane breviore.

Ilab. Ruwenzori E. 10,000 ft. February.
Planta saltern bispithamea. Internodia 3*0-50 cm. long. Folia ssepissime
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4*0-6*0 x 2*0-2' 5 cm., serraturis suninium 0*15 cm. altis, in sicco

olivaceo-castanea, pag. inf. glandulis sessilibus perspicuis rubescentibus

copiose instructa. Spicastrum rite evolutuni 20*0 em. vel ultra. Verti-

cillastri inferiores intersunt 3'0 cm., superior's 1*0-2*0 cm. Pedicelli

hirsutuli, 0"3 cm. long. Flores purpurei. Calyx florescens glandnlis

rubescentibus onustus ; hujus tubus 0*2 cm., lobus posticus 03 cm., lobi

laterales vix 0"2 cm., antici 0*225 cm. long. Calycis fructescentis tubus

0*25 cm. long. ; lobus posticus ovatus, 0*35 cm. long. ; lobi laterales

022 em., antici 0'3 cm. long. Corollas tubus 0't) cm. long., ima basi

0'2 cm. I'aucibus 0*5 cm. lat. ; labium posticum 0*5 cm., anticum 1*1 cm.

long., hoc juxta apicein pubescens.

Near C. edulis, Vatke, and (7, aqwatictt.^ Giirke : distinguished from both

by the small leaves with nerves hairy on the underside and finely-

toothed margin, the short pedicels, the small upper lip, <fcc.

Pycnostachys Elliotii, sp. nov.

Fruticosa, elata, ramulis validis tetragonis longit.ror.sum striatis pubes-

centibus subinde glabrescentibus, foliis amplis ovatis ssepe breviter

cuspidatis apice obtusis basi truncato-rotundatis ipsa obtusis murgine

subtiliter necnoncreberrime erenato-serratis juxta basin integris tenuiter

membranaeeis utrobique sparsim pubeseentibus, spica sat longe pedun-

eulata cylindrica ipsa quam folia breviore, bracteis basalibus calyces

siibsequantibus lineari-lanceolatis aeutis puberulis. calycis tubo a lamellis

interpositis omnino occluso anguste campanulato puberulo, lobis tuLum

plus quam duplo excedentibus lineari-subulatis apieem versus inerassatis

indiiratisque apice acuminatis albide hispidulis, corolke pro rata inagme

recurvse extus glandulis rubescentibus inspers-e tubo paullo supra basin

contraeto ibique inflexo superne gradatim dilatato labio postico sub-

quadrato lobis inter se suh-cqualibus triangnlaribus obtusis labio antico

elongato cymbiformi apice integro, genitalibus longe exsertis.

/< Mr. v. 38<) ex parte, non Hook

Jlab. Ruwenzori. 9000 ft. (Also Ruwenzori ; Scott Elliot, 7719.)

). Foliorum limbus profecto

evo cm/, in sicco brunneseens, utrinque giantlutus (.H)-lO'Uxt!'() cm/, in sicco brunneseens. utrinoue trlandnlir

niicroscopicis perlucentibus prseditus ; serraturse 0*15 cm. alt., 0'1-

0*2 cm. lat.
;

petioli 2*0-3*5 cm. long., pubescentes. Pedunculus

validus, 4*0-7*0 cm. long. Spica (corollis baud exemptis) 6*0-7*0 X

3*0 cm. JSractese 0*5 cm. long. Flores albi. Calycis florescentis tubus

vi x 0-2 cm. long.
;

hujus lobi circa 0*5 cm. long, (pars incrassata

0*2 cm.) ; lamellae interpositae ovato-rotundat;c, 0*1 cm. long. Corollas

tubi pars basalis comparate amplificata 0*2 X 0*175 cm.
; pars constricta

0*15x005 cm.; pars dilatata 0*8 cm. long., faucibus 0*5 cm. diam.

Labium posticum 0*25 cm. long. ; hujus lobi 0*075 cm. Labium
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anticum (V8 cm. long. Genitalia usque ad I'l cm. e tubo corollre

eminentia.

A very distinct plant, known by the ample petiolate broad-based leaves

with numerous small serrations, the broad spikes, the calyx-lobes

indurated only at the top, the long white corollas, &c.

Micromeria bifloba, Bent/t. in DC. Prod, xii. 220.

E. 7000 ft. February.

Distrib. Nile Land, Mozambique, Upper and Lower Guinea ; also IS. Africa,

India.

Stachys ACULEOLATA, Hook. jiL in Jonni. Linn. Soc, Bot. vi. (18(12) IS.

E. 8000 and L 1,000 ft. February.
7 */

The higher-level specimens are without prickles.

J)i$tri(>. Abyssinia to Cameroons,

Calamintha (§ Acinos) parvila, sp. nov.

Herbacea, caule gracili humili deorsum repente necnon radicante sursum

ascendente piloso-hirsutulo deinde puberulo, foliis sparsis parvulis

petiolatis rotundato-ovatis obtusis basi rotundatis obtusisve nequaquam

cordatis margine serrato-crenatis planis utrinque pilis paucis strigosis

a]>pressis albis munitis fac. sup. in sicco nigricantibus, verticillastris

sa^pissime 4—7-floris ex foliorum superiorum axillis oriundis, bracteolis

abbreviatis angustissime linearibus pilosis, pedicellis gracili bus quam
calyx brevioribus piloso-hirsutis, calycis tubo piloso-hispidulo deorsum

inflate quam limbus longiore intus pilorum annulo instructo labio postico

rotundato lobis abbreviatis subulatis labii antici lobis trianmilaribus

acuminatis lobis omnibus margine longe ciliatis, corolhe tubo ex ciilyce

breviter eminente sursum leviter amplificato labio postico quam anticum

breviore apice truncate integro antici lobis rotundatis intermedio latiore

emarginato, staminibus anticis subinclusis j>osticis imminutis cassis, styli

lobis admodum ina3qualibus,

Ifab. Kuwenzori E. 11,000 ft. February.

Folia solemniter 0*7 x0*(! cm., firme membranacea, subtus in sicco griseo-

viridia
;

petioli 0'3-0*4 cm, long., piloso-hirsutuli. Bracteohe circa

0*2 cm., pedicelli 0"*> cm. long. Calyx totus 0*G cm. ; tubus 0*4 cm.,

basi faucibusque 0"22 cm. hit., medio 0*18 cm. ; labium anticum 0"2 cm.

long., hujus lobi 0'15 cm. long,
;
posticum 0*2 cm. long., lobi 0"0(> cm. ;

pilorum annulus ad 0*1 cm. infra os insertus. Corolla 0*7 cm. long.
;

tubus extus superne pubescens, basi 0*1 cm. faucibus 0*2 cm. lat. ;

labium posticum 0*15 cm., anticum 0*3 cm. long. Stylus 5*5 cm. long, ;

stifimatis lobus alter debilis 0*025 cm., alter incurvus 0*1 cm. Ion<£.

To be placed next C* simen.sis, lienth., from which it can be distinguished



A. 1). KENPLK : APETAL/E. 277

by the rather coarsely crenate-serrate leaves drying black, the longer

lobes of the calyx (which organ has a ring of weak hairs inside inserted

a little distance from the mouth instead of one with many coarse hairs

inserted in the mouth itself), and the reduced posticous pair of stamens.

PLAXTAGINEzE.

Plantago palmata, FIook.jiL in Jotmt. Li/at. Soc, Bol. vi. (1862) ID.

E. 7000 ft. January.

Distrib. Mountains from Cameroon:* to Kilimanjaro.

APETALiE.

A. 13. Rendlk

The collection includes the following well-known plants :

—

Ptrauma

ahyssinica, Moq., E. 7000 ft, (tropical and South Africa and Madagascar)
;

Chaw-podium fwtidum, Schrad., E. 7000 ft. (generally distributed in the

tropics and warm temperate zones) ; Basella alba, Linn., E. 7000 ft. (tropical

Africa and Asia) ; AmarantJius caudatus, Linn,, S.E. 3500 ft. (warmer parts

of the Eastern hemisphere) ; Achyrantlies altera. Linn., E. GOOO & 7000 ft.

(tropics of Old World) ; Celosia trigyna, Linn., S.E. 3500 ft. (common in

tropical and South Africa) ; Euphorbia hypericifolia^ Linn., S.E. 3500 ft.

(a common weed in the warmer parts of the earth) ; in addition to the

following.

.VMARAXTACE.E.

Cyathula CYLINDBICA, Moq. in ])C. Prodr. xiii. '2. 328.

E. 0000 ft. January.

Distrib. Tropical and South Africa and Madagascar.

POLYGONACE^E.

B.UMEX ABYSSIXICLS, Jacq. f/ort. Vindob. Hi. 48.

E. 7000 ft. January.

Distrib. Highlands of East tropical Africa and Madagascar

]{. SteudKLII, Hochst. ex A. Rich. Tent. Ft. Abyss, ii. 2211.

.

E. 7000 ft. .January.

Distrib. East tropical Africa and Cameroon^.

LINN. JOURN.—BOTANY, VOL. XXXVIII. U



-

4

278 PLANTS COLLECTED ON MT. KUWENZORI

PfPEUACE.E.

Piper capexse, Linn. f. Suppl, DO.

E. 7000 ft. January Also collected by Scott Elliot (Xo. 7009) in the

AVimi valley at 7000-8000 ft,

Distrib. East tropical Africa, Cameroon.?, South Africa.

PePEKOMIA ltUWENZORIENsis, sp. 11.

Herba, caulibus juniorilms et petiolis pilosulis ; foliis alternis lanceolatis

vol ovatis, a pice acutis, siccis tenuibus. in dorso laminae sparse pilosis,

3-nerviis
; amentis modice pedunculitis, in axillis foliorum superiornm

ovarioet terminalibus folia valde excedontibus : bractea orbiculare
;

rhaehi impresso, late obovato, apice obtuso, stigmatifero ; bacci

late ovata, brunnea, glandulosa.

• •

i minima

/Jab. lluwcnzori 7000 ft J;inuary. Climbing : flowers greenisl i

white.—Also collected by Scott Elliot at 7000-8000 ft., on tree-trunks.

c
nit, May. No. 7802 in part.

2 mm. crass, e nodis in arborum truncis radicans. Foli; i cum
petiolo vix 1 cm. long., ad 5 cm. ilong. et 3 cm. lat., srepissime minora.

Amenta ad 5 cm. long., l%r> mm. crass. Bacca 1 mm. long.

Near P. Stuhlmanni, which was collected about the same altitude on

Kuwenzori by Stuhlmann, and differs in being a glabrous plant with

leaves oblong-lanceolate and acute at base and apex. \ have to thank
Dr.Engler for comparing our specimens with the type of P. Stuhlmanni
at Berlin.

URTICACEJE.

PARIETARIA debilis, Font. f. Prodr. 387.

E. 12,000 ft. Februj

Distrib. Widely spread in temperate and tropical regions, and occurrin

irv.
J

in Africa in Abyssinia and the Ci

<>

imeroons

Fleurya podocarpa, Wedd. in DC. Prodr. xvi. 1. 1G

E. 5000 ft. March.

Distrib. East and West tropical Africa,

EUPHORBIACE.E.

Tragia CORDIFOLIA, Benth. in Hook. Niger Flora, 501.

E. 7000 ft. January (fruit).

Distrib. East and West tropical Africa, and found on Mts. Kenia and
Kilimanjaro.

Acalypha psilostachva, Hochst. vx A. Rich. Tent. Fl. Abyss, ii. 246.

inuarv.E. 7000 ft. Ji

Distrib. East tropical Africa,
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VEGETATION ON MOUNT RUWENZORI
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VEGETATION ON MOUNT RUWENZORI
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EXPLANATION OF THE PLATES.
(From Photographs taken by Dr. A. F. R. Wor.r.ASTOX.)

Plate 16.

Fig. 1. Vegetation on Mt, Kmvenzori at ft>00 feet, with Euphorbia, Act/cut, and short
grass

2. Tree Senecios, with Lobelia Stuhlmanni in the centre, at 9500 feet.

Plate 17.

Fig. «. Lobelia Qibberoa at 7000 feet.

4. L. Dechenii in flat swampy ground at 11,000 ft.

Plat i : 18.

Fig. o. Senecio adnivalis to the right showing branching, Lobelias to the left, Lobelia
Wollaztonim front, at 1l>,000 ft.

0. Steep slope with tree Senecios, probably Senecio adnivali* and Lobelia TVollastou,, at
1 .3,000 ft.

Plate 19.

Fig. 7. Lobelia Wollastom at 12,o00 to 13,000 feet. The Kyanga Peak is seen in the
background.

8. Very old tree Senecios at 1-2,500 feet : tree heath, Erica arborea, in the background.

Some Critical Green

-

Adga?. By G. S. WASt, M.A., A.R.C.S., F.L.S.,
Lecturer on Botany at the University of Birmingham.

(Plates 20 & 21.)

[Head 20th June, 1007.]

During the examination of numerous collections of Algae, I have repeatedly
brought before my notice many forms about which little or nothing is known,
and a brief account of the peculiarities and affinities of some of these may
prove of considerable interest. The six Alg;c dealt with in this paper are
all members of the Ohlorophycea?.

1. POLYCHJSTOPHORA SIMPLEX, sp. 11. P. cellulis subglobosis Vel OVOldois,
membrana tenue et homogenea

; parte dorsali cellule uniuscujusque setis
longis flexuosis simplicibus non vaginatis 2-4 instructs ; chromatophoris
singulis parietalibus, interdum cum granulis amylaceis minutis circ. 2-3.
Diam. cell, veget. 15-20 fi ; long. set. usque ad 210 fi. (PI. 20. figs. 1-G.)
Hah. Shores of Lough Gartan, Donegal, Ireland ; epiphytic on the sub-

merged portions of various aquatic phanerogams.



O§0 Mil. ft. 8. WEST OK SOME CRITICAL GUTCEN" ALGM.

The discovery of this Alga :i<lds ji second species to ;i genus which lias so

Car been known only by the solitary species Poh/ehwtophora lamelhm, W. &

G. S. West 1

.

The specimens were collected in 190] on the shores of Lough Gartan,

Donegal, ami occurred as epiphytes on various aquatic flowering plants.

The cells are globose or ovoid in form, rather small, and destitute of any

appreciable mucous envelope. They are solitary, or occur two or three

together, having but a slight attachment to Hie plant upon which they grow.

There is a distinct dorsiventrality about the cells, although there is no attempt

:it the formation of either a creeping filament or a flat plate. The ventral

purr of the cell is attached to the substratum, and the other part, which may

be regarded as dorsal, is furnished with from two to four simple, but greatly

elongated bristles. There is one parietal chloroplast in each cell, normally

somewhat cup-shaped and occupying the ventral wall. No pyrenoids were

observed, but several scattered granules of minute size, which stained blue-

black with chlor-zinc-iodine, were observed in some of the cells. These were

most probably small granules of starch (fig. (">). A small nucleus is present

towards one side of the hollow in the cup-shaped chloroplast (fig. (i, //)•

Polychcetophora simplex differs from P. lamellosa in the smaller size of its

cells, in the verv much thinner cell-wall, which is not lamellose, and in the

restricted number of bristles. From eight to twelve of the latter are present

in J\ lamrllos<i, and they are distributed all round the exterior of the cell.

whereas there are only two to four bristles in /'. simpler, and their dorsal

attachment is a conspicuous feature of the species.

The genus Poli/eha'tophora belongs to the Clwtopeltidea', a small family

distinguished from the rest of the rrotococcoidoie by the presence of seta? or

bristles.

Nothing is known of the reproduction of Poh/clia?tophora, but in P. lamel-

losa multiplication takes place by the division of the cells in one plane and

the formation of a short irregular chain. This short filament, consisting of

about eight cells, subsequently breaks up, each cell being able under suitable

conditions to form a new chain.

Jt is possible that Polj/chretophora simplex, or a closely allied Alga, is

responsible for the confusion which has existed concerning the identity of

Glo'oclurte Witt roci-iana. The latter was described by Lagerheim 2 from Sweden

as a blue-green Alga, and I have since found it repeatedly. There is not the

slightest question that it is one of the Myxophycere ;; of the subfamily Ohroo-

cysteae, with a cytological structure closely akin to that of Chroococmz* Yel

i

VV. & G. S.West, " Notes on Freshwater Algae.—ITT,/' Journ. Bot. xli. (1903) p. 79, t. 448.

ligs. 1-4.

3 G. Lagerheim, " Bidrag till Sver. Algafl./' Divers. K. Sv. Vet.-Akad. Fiirh. (1883), no. 2,

p. 39, t. 1. ff. 3-4 ; Nuova Notarisia (1890), p. 231.

3 G. S. West, " Alga-fl, Cambs..** in Journ, Bot. xxxvii. (1899) p. 2<S4 f
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Dangeard K Sehmidle -, and Borge 3 have all placed (ihrorhwte Witlror/dana in

the ( Jhlorophycea?. It therefore seems probable that these authors really had

a green Alga under observation, and not the blue-green Alga described bv

Lagerheiin,

Pohjchcetophora simplex and Glaeochcete Wittroc/daua should not be confused.

The former is a member of the Ohlorophyeea?, and its cells, which are not

enveloped in mucilage, are each furnished with two to four simple bristles.

The latter is one of the Myxophyceae, with its cells enveloped in a copious

mucilage, and its bristles frequently possess short spur-like branches.

s

2, Brachtomoxas submauixa, Bohlin. (PI. 20. figs. 7—11).) I am indebted

to M r. Thomas .Bolton, of Birmingham, for kindly bringing me. in the early

part of February 1 1)07, a tube containing a motile green Alga of great interest.

It was collected in brackish marshes at Sheerness by the liev. Eustace Tozen,

who sends the information that it is common there in February. Mr. Bolton

was also good enough to procure me a further supply of this Alga in April.

The Alga is a member of the subfamily ChlamvdomonadejB of the

VolvocacecT, and belongs to limrldomonas, Bohlin, a genus which, so far as I

am aware, has only been previously observed from the brackish marshes and

harbours of Stockholm and certain of the coast districts of Norway. Two

species were described by Bohlin l ten years ago. but do not appear to have

been since recorded.

The plant from Sheerness does not strictly agree with either of the specie:

described by Bohlin, but to a certain extent combines the characters of each

of them. The anterior half of the cell is subhemispherical and the posterior

half conical. The posterior extremity is provided with a stout attenuated

horn, and four other equidistant horns are disposed in the equatorial plane.

The equatorial horns are backwardly curved, but otherwise similar to th

straight posterior horn.

The parietal chloroplast, which is somewhat massive, does not extend into

the horn-like processes, except to form a rounded lobe at the base of

each. A large pyrenoid is present 5
, usually towards the posterior region,

and a number of bright granules are scattered through the chloroplast.

At least one vacuole is present in the cell, and there may be one near the

base of each process. A solitary vacuole is usually large, and often of

1 Dangeard in i Le Botaniste ' (1889), p. 158, t. 7. f. 12 a-j (described as a new A Iga under

the name of Schrammia barbata, Dang.).
2 W. Schmidle, " Beitr. alp. Algenfl." in Oesterr. botan. Zeitscbr. xlv. (1895) p. 300,

t. 11. f. 9.

3 O. Borge, " Silsswasseralg. Siid-Patagon." in Bib. K. Sv.Vet.-Akad. Handl. (1901) no. 10
?

p. 16.

1 K. Bohlin, u Zur Morphologie and Biologie elnzelliger Algen," in Ofvers. K. Vet.-Aknd.

Fiirli. (1897) no. 9, pp. 508-510.
"' Sometimes more than one pyrenoid is present (vide fig. 11).

(
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irregular form, being situated in the anterior region of the cell. When
e>

more than one vacuole exists, they are commonly spherical. They contain

a colourless cell-sap, and in all the specimens examined granules of a brown

colour were present, which exhibited a lively dancing movement (figs, 7, 9—ll f

18, 19). These granules varied in number from 2 to 15 in each vacuole, and

were of various sizes. They strongly reminded one of those formed in the

vacuoles of most Desmids under pathological conditions 1
*

The nucleus is situated anteriorly, but may be displaced by the formation

of a la roe vacuole.

The horns are colourless and very hyaline, but as the cytoplasm of each

process can be stained up to its extremity, they are hollow.

A pair of long cilia- arc attached to the anterior extremity, and as the

organism progresses in a forward direction, it rotates about its longitudinal

axis. This rotation is not constant, as the organisms, when examined on a

slide, frequently conic 1 to rest and then begin again their movements, when,

as often as not, they rotate in the opposite direction.

The rate of movement was measured in a number of full-"Town vegetative

cells, and it gives an average of 0'22 mm. per second, which is considerably

below the average for the Chlamydomonadea?.

When at rest the cilia are carried hackwardly directed, with the proximal

part of each cilium closely pressed against the anterior margin of the cell

(fig. 9).

Several cultures of this organism were started in Februarv and examined

constantly up to May. Some were in Ivnop\s solution, and others in Knop's

solution to which a small quantity of sodium chloride had been added. The
tube of material as forwarded to me was a pure collection, and the most

diligent search brought to light no other organism among the Brachiomonas,

A few drops of this fluid containing the living Brachiomonas were added to

about 150 c. c. of the prepared medium, so that no trace of colour could bo

observed in the culture 1
. The glass culture-vessels were exposed to the

outside air temperature, except during frost. All the cultures became

decidedly green at the beginning of April, hut there was a marked difference

in the two series. Those cultures from which sodium chloride was excluded

contained hardly any Brachiomonas^ but a species of Chlamydomonas and ;

multitude of rounded green cells in the palmelloid condition-.

Those containing sodium chloride were pure cultures of Brachiomonas
3
and

the multiplication was carried on with moderate rapidity by the formation of

zoogonidia. Four of these aro>e in each mother-cell, and they assumed the

peculiar form of the adult before liberation.

1 Consult G. S. West, in Journ. Linn. Soc, Rot. xxxiv. (1899) pp. 401, 402.
2 I have been unable to determine with any decree of certainty the species of Alga to

which these belong. Most of the Chlamydomonadeae are known to assume a palmelloid

state under certain conditions, but I hesitate to refer the above-mentioned cells to

Jirachiomonat,

I
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During May some of the cells formed gametes, which differed from the

zoogonidia in their smaller size and greatly reduced processes (fig. 16). In

Fact, the latter were only discernible as very minute conical warts. These

gametes, which, so far as I could ascertain, arose It') in a mother-cell, con-

jugated in pairs and formed globular zygospores with smooth walls.

As is usual in so many cultures of Alga?, some of the individuals wen-

distorted and monstrous. The commonest distortion from the original type

inflated, swollen individual, in which the body of the cell was
was an

Tl
spherical, the processes appearing correspondingly small (fig. 18).

individuals only appeared in a three-months" culture. The most interesting

monstrous form was an incomplete separation of two individuals, owing to

imperfect division of the contents of the mother-cell during the formation of

zoogonidia (fig. 19).

After much consideration I have referred the Sheerness organism to

Brachiomonas submarina.

None of the adult vegetative specimens had the processes quite so short as

figured by Bohlin for B. submarina, and some of the specimens agree in form

with Bohlin's fig. 1 b of B. gracilis ; but the only alternative was to establish

a third species intermediate in character between the two already described.

This was inadvisable, because in the outward form of the cells, which alone

was used in discriminating between B. submarina and />'. gracilis, the

Sheerness specimens exhibited much variability. The anterior region of the

cell was never so flattened as in Bohlin's figs. 1 a and 1 c of B. gracilis, and

the posterior horn rarely so long, whereas the subhemispherical anterior

region of the cell and the form of the posterior horn were characters in

nore.pment with B. suhmarina.

Length of Sheerness specimens (including horns) 15-24^; breadth

(including horns) 13-25 /* ; length of cilia 22-29 /m.

If Bohlin's figures are correct, then the Sheerness specimens differed in

one respect fronr both his species. The chloroplast never extended beyond

the broad base of the horns, the latter always remaining clear and colourless.

3. Phyllobium sphagnicola, sp. n. Ph. fills vegetativis longissimis,

subcontortis et anastomosibus, inter cellulas foliorum Splmgni cretis ;
eellulis

vegetativis elongatis et subcylindricis, membrana tenuissima ;
hypnosporis

globosis vel subdepresso-giobosis, membrana firma et crassa, nonnunquam

irregulariter incrassata. Crass, til. veget. 2*7-4 p ;
diam. cell, hypnosp.

18-42 fi. (PI. 21. tigs. 31-35.)

Huh, North Uist, Outer Hebrides ; on the old leaves of Sphagnum.

In August 1904 my father collected some plants of Sphagnum in the boggy

areas of N. Uist, Outer Hebrides, which had attracted his attention by reason
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of their peculiar appearance. The plants were old, with withered, bleached
leaves, on which were dotted here and there irregular blotches of a vivid
green colour.

i<

A closer examination of the leaves showed them to he- studded with IL
dark green cells of an epiphytic Alga. Sonic of the specimens were dried
and others Were preserved in 2 per cent, formalin, and on further investi-
gation the epiphyte has proved to he an undeserved species of il

Phyllohium

.

The two previously known species of this ^nu<
} Phyllobium dimorpl

ie genus

linn.

Klebs, and P. incertum, Klebs ', were discovered on dead leaves—the formei
on LysimacMa Nummularis Ajmja, Chlora, &c, and the latter on the leaves
of Care.r. This is the first recorded instance of a 1>hyllohium occurring on
the leaves of SpJiapmm, and I have named it Phyllobium spha<,nicola.
The bright green cells studding the exterior of the old SjoAa#n«m-leaves

are the resting-cells, and occur either scattered or in irregular clusters. The
cell-wall is often irregularly thickened, and not infrequently produced out at
some indefinite point into a curved beak-like projection (fig. ;*;}). All the

e green
thickened parts of the cell-wall show a marked lamellation. Thes.
cells are attached at the base to the vegetative thallus, consisting of slender
branched threads, anastomosing and ramifying over the entire Teaf. Each
resting-cell is attached to one or sometimes two of the vegetative threads,
and the wall in the region of attachment is generally much thickened and
lamellose. The adult vegetative threads are destitute of protoplasts or of
chlorophyll, are much branched, and distinctly but distantly septate. These
threads follow a very irregular course, commonly passing through the leaf bv
means of the perforations in the large hyaline cells.

As the specimens were preserved, the formation of gametes and zoogonidia
could not be observed.

The green resting-cells of .Phyllobium spluignicola arc smaller and more
rounded than those of P. dimorphum, and their attachment to the vegetative
filaments is more basal than lateral. The threads composing the vegetative
part of the thallus are also profusely developed, possibly owing to tL
with which they can traverse the large hyaline cells of the Spiiag
leaf.

e ease

num-

1. KlRCHKEKIELLA SUBSOLITARIA, sp. n. K. cellulis minutis, obesis,
arcuahssimis, polis obtusis vel rarissime subacutis, sajpe magnitudes
inicqualis; cellulis plerumque solitariis vel in coloniis parvis e cellulis
2-4 constitutis, coloniis non mucosis. Diam. max. cell. 6-7 p, ; crass, cell.
->,(->-3-2/i ; crass, colon. 4 cell. 10-15 p, (PI. 20. figs. 20-30.)

flab. Studley Park, Warwickshire ; in small pond.
1 G. Klebs, " Ueilmge zur KonntuLs mederev Algenformeii," in Bot. Zeit. xxxk. (1881)

PI.- *&-»7'2, 281-dJX), 297-300, 332-33:); t. 8. ff. 29-37 ; t. 4. iV. 38-49, 50 54.

'
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KirchierieUa subsolitaria differs from the three previously known species of

the genus in the suhsolitarv Imhit and the entire absence of mucus. In the

Form of its cells it greatly resembles K. obesa, but apart from its different

habit it is much smaller.

The genus Kirchneriella was founded by Sehmidle 1

in 1893 to include a

small protococcaceous Alga which had been regarded by Kirchner as an

Ankistrodesmus (= Rhaphidittm). This plant, Kirchneriella lunaris, Sehmidle,

to be

beinir

own

er

and another species, K. obesa, W. & G. 8. West-, have been sh

fairly abundant in the European freshwater plankton, the lart

sparingly distributed in the summer plankton of the lakes of Western
Scotland 3

. A third species, K. contorta, (Sehmidle) Bohlin, is known from
Germany, and var. gracillima of it from South America 4

,

The most important generic character, which is well marked in all the

three species and several named varieties of them, is the somewhat irregular

disposition of a number of arcuate cells within a copious structureless

mucilage. As will be seen from the description of the newly discovered

species, this generic character will have to be modified for the inclusion

within the o-enus of K. sitbsolitaria.

This undescribed species was found in October 1906, amoncx numerous
other Algje of the Protococcacese, in a collection made from a small pond in

Dudley Park, Warwickshire. The cells agree almost exactly with those of

A", obesci) but are much smaller. They are stout and much bent, but show a

;reater irregularity of form than is seen in K. ohesa. Very often oik* limb

of the cell is much thicker than the other (figs. 21-2^), or both limbs may be

i nuch attenuated (fig. 20). There is a chloroplast filling up the greater part

of the cell, but in some cases not extending quite to the poles. This chloro-

plast has a homogeneous structure, and is without pyrenoids or any trace of

<»ra nidation. Most of the cells were solitiiry, but small colonies of 2 or

4 cells were not uncommon (figs. 2(5-30). The cells in each colony were

enclosed in a thin, firm membrane, globular or ellipsoidal in form, which

fitted closelv round them. This membrane is the dilated wall of the mother-
*oC( 11, which, however, does not undergo gelatinization. No colony of more

than four cells was observed, and no mucilaginous envelope is present around

either the solitary cells or the small colonies. It is this absence of enveloping

jelly that necessitates a slight modification in the generic characters of

A
r t

1/tf

/ r< hneriella in order to include /v. suhsolitaria.

1 W. Sehmidle in Ber. naturf. Ges. Freib.-i.-Br. Bd. vii. (1893) p. 15, t. 3. if. 2, 3.

- W. West & G. 8, West in Jonrn. Hoy. Microscop. Soc. (1894) p. 1G; Sehmidle in

Flora, lxxxviii. (1894) p. 44,

1 W. West & G« S. West in Jonrn. Linn. Soc, Bot. xxxv. (1903) p. 531 ; in Trans. Boy.

Soe. Edin. xli. part iii. no. 21 (1905) p. 489.

1 K. Bohlin, Algen der Krst. IiPgneirschen Kxpedit., Bih. till K. Sv. Vet.-Aknd, Ifnndl.

Bd. 23. Afd. iii. no. 7, p. 20, t. L. ff. 25-27.

LIXN. JGURN.—BOTANY, VOL. XXXVIIJ. X
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An Aloa has recently been described by Schmidle 1

, under the nam*

of Didifmo<ienes palatina. which hears much resemblance to Kirehnevielht

svhsolitaria. Its cells, which are mostly in pairs, are not bent anything

like so much, and each possesses a ehloroplast with ouo pyrenoid,. I do

not see how Sehinidle finds any generic* characters for Duiymogenes palatina;

but whatever it may he, it is not the Alga hero described as Kirclwerielht

mhsolitiff'ia.

<

5. TfthaEdkon platyisthmi'M, iiol). (= f-osmanvm platyisthmnm, Archer,

1880). 7\ mediocre, subrectangulare, compressuni, circiter tarn longum

(jnani latum, lateribns late excavatis cum isthmo Into et longo in centro

cellular apicihus convexis sed in medio Ieviter retusis, angulis lateralibus

subproduetis et incrassulatis, cum fossa ineonspicua longitudinaliter disposita

in centro eelluhe pa?ne tonus apice unoquoque : memhrana conl'erto pune-

tulata, cum serie singula punctorum majorum trans partes latiores duas

colluke. Oellula a vertice visa elliptica, polis attenuatis, excavatione minuta

ad medium utrohique ; a latere visa elli])tica. Chromatophora cum pyrenoid

centrali. Long, 24-35 /j, ; lat. 28-35'5/x: crass. 1 2'5-l t //,. (PI. 21.

figs. 3G-39.)

I/ah. Near lihieonieh, Sutherland ( West). Ireland {Archer).

Some collections of Algae from the boggy hollows in the Lewisian Gneiss

of West Sutherland, which were rich in Desmids of the Western British

type, such as Docidivm inuhrfatitm, Bail., Penivm adelochondrmn, Elfv.,

fciutsiritm intermedium, Clove, E, jringue, Elfv., and Stavrastrmn elomjalttm^

Barker, also contained a most peculiar species of the genus 'fetrardrosi. Jt

agrees with no described species of this genus, and I have not observed

it from elsewhere.

The cell is more or less quadrate when seen from the front, with a broad

excavation at each side, which gives it the appearance of a species of

Cosmarimn with a very wide and elongate* isthmus. The apices are faintly

retuse and the lateral angles are produced and somewhat attenuated, having

a slight thickening at tin 4 extremity. Seen from the side the cell is

elliptical ; from the apex it is elliptical with attenuated poles, and exhibits n

slight indentation in the middle; of each side. The cell- wall is finelv

punctate, and extending from angle to angle across each half of the cell

is a row of rather stronger and more distant punctrc disposed in the form of

an are. The greater part of the living cell is occupied by a. single large

ehloroplast, with several irregular ridges and a central pyrenoid (tig. 3ti).

Several empty individuals were noticed which possessed a prominent slit

down one face of the cell-wall, most probably indicating the place of escape

of autospores (fig. 39),

1 W. Schnridle, iJ Xur Kenutnis dor Planktnnafcren,'' in 1 1* »1 wiuia, xlv. (UHVi).
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The out-ward Form of this Tetraedron recalled to my memory one of

Archer's preliminary notes on a supposed new species of Desmid '. This

brief preliminary account, like many others by the same writer, was un-

fortunately never followed by the promised detailed description. It is

copiei

< 1 1 >y Cooke 2
, and reads as follows :

" Cosmaritimplatt/irthmum, Archer. Minute. Fn general outline in front,

or broad view, mucli resembling, say, a section of a double railway-rail—that

is to say, the isthmus very broad and comparatively long, thus the istlnuns
makes up a great proportion of the whole Cosmarinm : the semi-cells are

elliptic, much broader than high, the whole smooth ; end view elongate

a
compressed, extremities rounded. The lateral extremities of the semi-cell?

somewhat taper ere becoming rounded off, and the upper margins are notably

refuse in the middle* Size not given. Hah. Ireland/'

A comparison of the above description with the specimens from Scotland

leaves no doubt as to the identity of the Irish and Scottish plants. As a

further confirmation of this view, I may add that many of Archer's new
species were collected in ( 'onnemara, and that the Alga-flora of West Ireland

very closely resembles that of North-West Scotland. The similarity between
the species occurring in certain districts of Connemara and those found in

Western Sutherland is most striking. In fact, so far as their British distri-

bution is concerned, many of them are only known to occur in these two areas.

Archer was in error in referring the plant to the Desmidiacete as a species of

the genus Cosmarium, and he omitted to mention certain of its characteristic,

although inconspicuous features.

lb ( Ihodatella quadriseta, Lemmermann.
Thi

(PL 21. figs. 40-43.)

s genus ChodateVa belongs to the subfamily Phytheliea? of the Proto-

cocencca? (or Aiitosporaceae), and was founded by Lemmermann :;

to include*

a number of free-floating unicells, furnished with long spines.

It i very closely allied to Lagerlieimia, Chodat, differing onh in tl i<

absence 1 of tubercles at the base of the spines, Lemmermann enumerates

seven species known up to 1898. Three of these

('. amphitrkha, ( Lagerh.) Lemm., and C. radians, (\\

jagcrh.) Lemm.,

Lemni.—should

clearly be united, reducing them to five, and another species discovered in

l\H)2 makes a total of six known species.

Although many of the Alga comprising the Phytheliea are constituents ol*

the freshwater plankton, my recent experience is that they occur more
frequently in the waters of small ponds such are found on old pasture-land.

bein<>- intermingled

Anki*trodt'smirs, Scenedesmns. Tetraedron. &

with other free-floating Protococcaeeae of the ii'enera

1 W. Archer in Journ. Dubl. Micr. Club, iv. (] 880-5) p , 27.
2 M, C. Cooke, Brit. Desm. 1886-7, p. 187.
:1

E. Lemmermann in Hedwigia, xxxviii. '1898) p. 309,
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In October 190(1 a collection of Alone was made from a small pond in

Studlev Park, Warwickshire, which proved rather rich in some o£ the more

minute species of the Protococcace^. One* of these minute Algae T have

regarded as Chodatella qnadrSseta, Lemin.

Tlie cells were elliptic-oblong, or oblong with rounded extremities, about

H times longer than their diameter, and furnished towards each pole with a

pair of widely divergent spines. The spines were attached not at the poles,

divergent as to appear almostbut rather below them, ana were so widely1

laterally inserted. Thus the breadth of the Alga is considerably greater than

the length, if the spines are reckoned in the measurements. The cell-wall

was very dedicate, and a large chloroplast occupied the greater part of the

interior of the cell. As this chloroplast was to a great extent pressed up

against the inner side of the cell- wall, it is parietal. It should be noted,

however, that in many individuals two chloroplasts were present, one disposed

towards each end of the cell, a condition most probably brought about by a

separation of the original chloroplasts into two parts 1

. No pyrenoids were

present in any individual examined.

In Ins description of the genus, Lemmermann states:
h
* Chlorophora

singula, parietalia. Nucleus amylaceus singulus/'

As the specimens from Studley Park often possessed two chloroplasts, and

no individual was noticed with an v trace of pvrenoids. this statement requires

modification. It is also fitting to once more point out that the presence or

absence of pyrenoids in the chloroplasts of Green Algae has no value as a

generic character.

Lemmermann^s description of Chodatella quadrUeta is very brief:—
i; Oellulse ovales vol subglobosae, 4 fi latse et 5'f> /x longre, utroquc polo 2 setis

circ. 15 /* longis instructse/' It gives one the impression that the seta* an*

attached actually at the poles of the cells. The specimens from Studley Park

had a length of 5*5—8 /i, a breadth of 3*4—5/4, and the spines wen 1 15-1 7*5 /i

in length. They occurred in a habitat precisely similar to that in which

Lemmerinann discovered the species near Leipzig in 1898.

Xo reproductive stages were observed, and. owing to the relative scarcity

other minute green Algae, I waso£ the species among a vast multitude of

unable to make cultures which were not at once choked with other lVoto-

coecoideje. In Tact, I was never able to find any (hodateUa except in the

original material.

1 The fragmentation of the chloroplast in certain of the Protococcacene is not at all

uncommon: vide Ankhtrodpsmus falcatu* (Corda) Kalfs, var, mirahili*, G. S. West, Treatise

British Freslnv. Algfe, 1904, p. :?:?3, fig-. 94 Ea { — llhaphidturn polpnorjriaim, Fresen., var.

mirahile, W. & G. S. West in Journ. Roy. Mier. Soo. (1897) p. r,01, t. 7, i\\ 0-13). Consult

also Ankistrodesmusfractw* (— Kkaphidinm fractum,~W • & G. S. West in Journ. Linn. Soc,

'.Hot. xxxiv. (1899) p. 284); and Ankistrodesinm Chodati (= Jlhaphidimn Chodati* Tanner*

Fullemnnn, in Bull. Herb. Boiss, rfr, 2, vi. (1906) p. 158, fipr- 11 ).
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Figs. 7-19

EXPLANATION OF THE PLATES.

Plate 20.

Figs. 1-6. Polychcetophora simplex, sp. n. X 400*

1-5. Vegetative cells from the side showing the flexuose bristles and the single

chloroplasts.

6. Cell stained to show nucleus (n) ; the dark granules (s) are particles of

starch.

Brachiomonas submarina, Bohlin. X 1000.

7-9. Three vegetative cells to show variability of external form.

10,11. Two individuals viewed from the anterior end to show the four lateral

horns ; 11 has three small pyrenoids (//-, /r, and p
]

).

12. Individual stained with gentian-violet to bring out the nucleus (n)
}
and to

show the extension of the cytoplasm to the extremities of the hollow horns.

13. Individual after treatment with chlor-zinc-iodine : pf
pyrenoid ; v

}
vacuole.

14. 15. Anterior and side views of enlarged mother-cells containing four

zoogonidia. These are disposed with their posterior horns directed towards

a central point.

16. Gamete.

17. Zygospore.

18. Distended individual only observed in cultures in Knop's solution after

about three months.

1 9. Monstrous specimen due to imperfect separation of two zoogonidia during

their formation within the mother-cell.

Figs. 20-30. Kirchneriella subsolitaria, sp. n. x 1000.

20-24. Solitary individuals; 20 is rather an unusual form.

25. Solitary individual within a delicate membrane (probably the old wall of

a mother-cell).

26, 27. Colonies of two cells.

28-30. Colonies of four cells; all enclosed in firm but delicate membranes,

which are the old walls of the original mother-cells, but not gelatinized.

Plate 21.

Figs. 31-35. Phyllobium sphaynicola
}
sp. n. x 500.

31. Edge of SphagnitniAeaS with nine resting-cells of the Alga attached to the

ramifying vegetative threads: r.c, resting-cell ; vx,
7
vegetative cell.

32-35. Resting-cells attached to vegetative threads, isolated from the

Sphaynam-leaves

.

Figs. 36-39, Tetraedron platyisthmum, (Archer) nob. X 500.

36. Cell showing chloroplast with one pyrenoid (p).

37. Empty cell in three positions.

38. Empty cell.

39. Empty cell with longitudinal slit (V), possibly formed for the escape of

autospores.

Figs. 410-43. Chodatella quadriseta, Lemm, X 1000.

In 41 and 42 the chloroplast has become separated into two parts.

LINN. JOURN.—BOTANY, VOL. XXXVIII. T
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INTERNATIONAL CATALOGUE OF

SCIENTIFIC LITERATURE.

1
'

"

The Royal Society has been engaged for some years past in arranging for

the publication of an International Catalogue of Scientific Literature,

beginning from the 1st January, 1901. Each science is represented in

an annual volume containing lists arranged under authors and subjects, of

all books and papers published during the year; these are contributed

through official channels of information—abroad, by direct control of the

respective governments—at home, by means of the various Societies which

devote themselves to particular sciences; those Societies whose domains

overlap having arranged for mutual cooperation.

The collection of title-slips for the United Kingdom of Great Britain

and Ireland as regards

BOTANY

has been undertaken by the Council of the Linnean Society, and they appeal

to all botanic workers for support in their endeavour to compile a complete

record, by sending notices promptly of all botanic issues to the undersigned.

The fifth volume, for 1905, will shortly be issued.

B. DAl'DON JACKSON,

.General Secretary, Linn. Soc
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NOTIC

The Catalogue of the Library may be had on application.

Price to Eellows, 5s. ; to the Public, 10s.

\ ' All communications relating to the general business of t&e

Society should be addressed to the General Secretary,

but letters on library business only may be addressed to the

"Librarian."



June 3 Price 5 s

THE JOURNAL

OF

frHE LINNEAN SOCIETY.

Vol. XXXVIII. BOTANY. No. 266. »/

CONTENTS.

I. A Revision of the Genus Illigera, Blume. By Stephen Troyte

Dunn, B.A., F.L.S., Superintendent of the Botanical and Forestry

Page

Department, Hongkong, China 290

II. On some new Species of Coniferse from the Island of Formosa.

By Bunzo Hayata (Toky5). (Communicated by W. Botting

Hemsley, F.R.S., F.L.S.J (Plates 22 & 23.) 297

III. On a Collection of Plants by H. C. Robinson and L. Wray from

Gunong Tahan, Pahang. By H. N. Ridley, M. A., F.R.S., F.L.S.,

assisted by other Botanists 301

• \

LONDON:
I

SOLD AT THE SOCIETY'S APARTMENTS, BURLINGTON HOUSE,
PICCADILLY, W.

r

AND BY

LONGMANS, GREEN, AND CO
,

AND

WILLIAMS AND NORGATE,
1908.

\



LINNEAN SOCIETY OF LONDON.

LIST OF THE OFFICERS AND COUNCIL

Elected 25th May, 1908.

PRESIDENT.
Dr. D. H. Scott, M.A., F.R.S

Horace W. Monckton, F.G.S.
Prof. E. B. Poulton, D.Sc., F.R.S.

VICE-PRESIDENTS.

Lt-Col. D. Prain, LL.D., F.R.S.
Dr. A. B. Rendle, M.A.

TREASURER.
Horace W. Monckton, F.G.S.

SECRETARIES.
Prof. A. Dendy, D.Sc, F.R.S.

|
Dr. Otto Stapf, F.R.S

GENERAL SECRETARY
Dr. B. Daydon Jackson.

COUNCIL.
E. A. Newell Arber, M.A.
Leonard Alfred Boodle, Esq.
Prof. Gilbert C. Bourne, D.Sc.
Sir Frank Crisp, J.P.
Prof. Arthur Dendy, D.Sc, F.R.S.
Prof. J. B. Farmer, D.Sc, F.R.S.
G. Herbert Fowler, Ph.D.
Prof. W. A. Herdman, D.Sc, F.R.S.
Prof. James Peter Hill, D.Sc
John Hopkinson, F.G.S.

B. Daydon Jackson, Ph.D.
Horace W. Monckton, F.G.S.
Prof. F. W. Oliver, D.Sc, F.R.S.
R. Dines Pocock, F.Z.S.
Lt.-Col. D. Prain, LL.D., F.R.S.
Miss Ethel Sargant.
Dukinfield H. Scott, Ph.D., F.R.S.
Otto Stapf, Ph.D.
Prof. Frederick Ernest Weiss, D.Sc
A. Smith Woodward, LL.D., F.R.S.

LIBRARIAN.
A. W. Kappel.

CLERK.
P. F. Visick

LIBRARY COMMITTEE.
The Committee meets as required during the Session. The Members for 1907-1908

in addition to the Officers, are :

—

Herbert Druce, F.Z.S.
Antony Gepp, M.A.
Dr. G. Henderson.
Dr. Otto Stapf.

Prof. A. G. Tansley, M.A.
F. N. Williams, Esq.
Dr. A. Smith Woodward.

V

i



MR. G. S. WEST ON SOME CRITICAL GREEN ALGJE. 289

EXPLANATION OF THE PLATES,

Plate 20.

Figs. 1-6, Polych&tophora simplex, sp. n, x 400.

1-5. Vegetative cells from the side showing the flexuose bristles and the sinde
chloroplasts.

6, Cell stained to show nucleus (it) : the dark granules (s) are particles of

starch.

Figs. 7-19, Brachiomonas submarina, Bohlin. X 1000.

7-9. Three vegetative cells to show variability of external form,

10, 11. Two individuals viewed from the anterior end to show the four lateral

horns ; 11 has three small pyrenoids (p
l

,p
2
, andy1

).

12. Individual stained with gentian-violet to bring out the nucleus (?i), and to

show the extension of the cytoplasm to the extremities of the hollow horns.

13. Individual after treatment with chlor-zinc-iodine : p, pyrenoid ; y, vacuole.
• *

Ji<igs.

14, 15, Anterior and side views of enlarged mother-cells containing four

zoogonidia. These are disposed with their posterior horns directed towards
a central point.

16. Gamete.

17. Zygospore.

18. Distended individual only observed in cultures in Knop's solution after

about three months.

19. Monstrous specimen dim to imperfect separation of two zoogonidia during

their formation within the mother-cell.

20-30. Kirchneriella suhsolitaria, sp. n. X 1000.

20-24. Solitary individuals; 20 is rather an unusual form.

25. Solitary individual within a delicate membrane (probably the old wall of

a mother-cell).

26, 27. Colonies of two cells.

28-30. Colonies of four cells ; all enclosed in firm but delicate membranes,
which are the old walls of the original mother-cells, but not gelatinized.

Plate 21.

Figs. 31-35. Phijllohium *phagnicola, sp. n, X 500.

31. Edge of Sphaf/num-le&f with nine resting-cells of the Alga attached to the

ramifying vegetative threads : r.c, resting-cell ; v.c, vegetative cell.

32-35. Resting-cells attached to vegetative threads, isolated from the

Sphaynion-lenYvs*

Fig.-. 36-39. Tetraedron platyisthmum, (Archer) nob. x 500.

36. Cell showing chloroplast with one pyrenoid (/>).

37. Empty cell in three positions.

38. Empty cell.

39. Empty cell with longitudinal slit (.*•), possibly formed for the escape of

autospores.

Figs. 40-43. ChodateUa quadriseta, Lemm. x 1000.

In 41 and 42 the chloroplast has become separated into two parts.

LINN. JOl T RN.—BOTANY, VOL. XXXVHI. V
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A Revision of the Genus Illigera, Blume. By Stephen Troytb Dunn,

B.A., F.L.S., Superintendent of the Botanical and Forestry Depart-

ment, Hongkong, China.

[Read 16tli January, 1908.]

Illigera, Blume, Bijdr. 1153 (1826); Ann. Sci. Nat. 2 sen ii. 95 (1834);

Nees, Syst. Laur. 703 (1836); Endl. Gen. 324 (1830); Lindl. Key to

Nat Syn. 202 (1836) ; Meissn. Gen. (1843) 327 ; Lindl. Veg. Kingd.

718 (1846); (1855)

xv. i. 250 (1864); Miq. Ann. Mus. Bot. Lugd.-Bat. ii. 214 (1866);

Benth. & Hook. f. Gen. PI. i. 689 (1865); Baill. Adans. v. 18b (lb0;>),

Hist, des PI. ii. 445 (1870); C. B. Clarke in Hook. £. Fl. Br. Ind. ii. 460

(1879); Pax in Engl. u. Prantl, Pflanzenfam. ITT. ii. 126 (1889);

ed. Ind. i. (1890) 480; King, Mat. Fl. Malay Penins. No. 9,

in Journ. As. Soc. Beng. lxvi. II. (1897) 342.

Jlenschelia, Prcsl, Eel. Haenk. ii. 81, t. 63 (1831).

Gronovia, Blanco, Fl. Filip. ed. i. 186 (1837), non Linn.

Coryzadenia, Griff, in Proc. Linn. Soc. i. (1846) 281, Notul. iv. 356 (1854).

Frutices ope petiolorum scandentes. Folia alterna, 3-(vel 5)-foliolata,

foliolis petiolatis. Inflorescentise cymospc, bracteolatre. Flores herma-

phroditi ; calycis tubus ovoideus, superne constrictus, ovario adnatus;

limbus 5-partitus, lobis patentibus, valvatis, oblongis, dcciduis
;

petala 5,

sepalis textura similia; stamina 5 cum glandulis 5 oppositipetalis alternantiii.

ima basi nectariis duobus lateralibus vel dorsalibus appendiculata, nectariis

tubulosis extrorsis conspicuis vel solidis obscuris, antheris ovatis, lateraliter

valvatim dehiscentibus ; ovarium 1-loculare ; ovulum unicum pendulum;

stylus brevis, in stigma peltatum undulatum vel varie incisum expansus
;

fructus indehiscens, siccus, 2-4-alatus; semen oblongum, cotyledon ilms plano-

convexis, radicula inclusa. Genus gerontogeum tropicum species 12 asiatica:

includons <>t 1111:1111 africanam.

s

Blume founded the genus in 1826 (/. c.) on two Javan climbers with

trifoliolate leaves, inferior one-celled ovaries, and a remarkable floral structure

recalling that of the Lauracese. Eleven more species sharing these peculiar

characteristics have now been added, some of which were at first thought to

represent distinct genera, lleiischelia was founded by Presl on a Philippine

specimen collected by Haenke, and a full description with an elaborate figure

was published by him (Bel. Haenk. ii. 81, t. 63) ; from a perusal of these it

would appear as though his plant differed from Blume's species in many

important particulars, the ovary being represented as superior with two

erect basal ovules and the staminal whorl as also widely different. The

1
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similarity in habit, foliage and inflorescence, however, led Miquel (Fl. Ind.

Bat. i. 1. 1094) to reduce Hensclielia tentatively to Illigera ; and this reduction

is now confirmed by Mr. Elmer D. Merrill, who has compared side by side

the types of Hensclielia luzonensis, Presl, and Illigera Meyeniana^ Kunth,

which he finds to be conspecific.

Gronovia and Coryzadenia were proposed their authors for species

whose affinities to Illigera they did not recognize, probably on account of the

inaccuracy o£B1ume's original dilagnosis

At the time that Blume wrote, mature fruits of the two species before him

were not known, and it was from an examination of immature material,

and under the influence of the recognized affinities of his genus with the

Lauracese, that he was unfortunately led to the erroneous conclusion that

the fruit of the genus was a wingless drupe and that the cotyledons of the

embryo were convolute. These conjectural characters Blume indiscreetly

included in the essential diagnosis of his genus, and when nearly forty years

later Meissner had five species, agreeing closely in floral characters, under

consideration for his revision of Illigera in DeCandolle's ' Prodromus ' (xv.

i. 251), he very doubtfully included the only one of which ripe fruit was

known (Z. dubia, Span.), because it had a dry winged fruit and not a wingless

drupe. In the following year (18G5) Hooker fil. revised the genus for the
c Genera Plantarum.' He had access to specimens of several Indian species

with almost identical flowers but, like the above, with winged fruit. With

characteristic clearness of judgment Hooker saw for the first time that

Blume's diagnosis was wrong, no examples of mature wingless fruit had

been found, and he amended this generic character accordingly. Of the

13 species now known 10 have winged fruit, while in the remainder ripe

fruit is still undescribed. It is therefore in the highest degree probable that

the fruit of Illigera is invariably winged.

The character of the staminal whorl and its accessory organs is so peculiar

that it is desirable to describe it in detail. The stamens are opposite to the

outer segments of the perianth and dehisce by two lateral valves which open

from the inner side and remain fixed, at any rate for a time,, by their outer

or by their upper edges. Between them and the inner whorl of the perianth

The outer consists of five glands opposite to the

inner perianth segments ; this might be looked upon as the disc, for in

the young bud this whorl is an obscurely toothed ring on the inner side of

which the stamens arise. The teeth alternate with the stamens and develop

into the glands. When fully formed they are sessile or shortly stalked

globular bodies or shallow fleshy, often lobed cups. [Or, on the other hand,

are two sets of organs.

the glands of the outer whorl might be regarded as staminodes, homologous

with an outer whorl of stamens in Lauracese.] The inner whorl comprises

ten nectaries associated in pairs with the stamens, and either actually attached

Y 2
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to their base, or free, and in one case enclosed by the revolnte margins of the

flat filament. They apparently arise as papillae at the base of the developing

stamens. "When fully developed, they form shortly stalked membranous cups

with open spathe-like acute or truncate entire or serrulate hoods, or else, the

spathe being nearly closed, they become oblique club-shaped receptacles with

longitudinal openings; in all cases, the insertion is slightly behind or outside

of the filaments and the opening is always cxtrorse. When rudimentary, the

nectaries form small hemispherical or club-shaped excrescences or stalked

globular appendages at the base of the stamens.

Twelve of the species now known inhabit a well-defined geographical area,

including N.E. India, Burma, the Malay Peninsula and Archipelago, the

Philippine Islands, Formosa, and tropical China. The remaining species is

widely distributed in tropical .Africa.

The systematic position of the genus has been the subject of much

discussion from the time of its discovery, and succeeding botanists have

placed it in association with widely different groups according as they were

more impressed by one or other of its characteristics. Blume located it near

Lauracea.', in consequence of the valvular dehiscence of its stamens and its

solitary pendulous ovule, and in spite of its iuferior ovary, which gave it, he

said, the same relation to that order as Vaecinium has to Ericacea) (Ann. Sci.

Nat. 2 ser. ii. (1834) 1)5). He recognized also its relation to Gyrocarptis,

and placed them together under the name of Illigerea). Endlicher (Gen.

(183(1) 200i>) associated the same two genera under the name of Gyrocarpeae

and placed them near Daphnoidese. The close relation of Jlernandia with

lU'igera was not seen till thirty years later, but in order to understand the

systematic history of the latter it will be necessary to trace also that of

the former. Endlicher (/. c.)

Laur. (1836) 703), and origi

followed Blume. Later, in 1

Nees (Syst.

(1830) 202),

(1840, p. 718)

referred Gyrocarpea1 to Combretacere, Hernandia to ThymelaBacese. Meissner

(DO. Prodr. xv. i. (1804) 251) restored Gyrocarpea; to Lauraeere, and made

Hernandia the tvpe of a natural order Hernandiacea? in the same affinity.

Bentham and Hooker (Gen. PI. i. (1805) 689), following Lindley, placed

Gyrocarpese again in Combretaeece, adding to them Martius's Sparattanthelium,

while Jlernandia was referred to Lauracea. Meanwhile Baillon had pointed

out (Adans. v. (1865) 180) that Jlernandia might be regarded as a diclinous

reduced type of llltgera. If, indeed, a hermaphrodite flower be theoretically

constructed from the male and female flowers of Jlernandia, the peculiar

floral characters of JUigera are almost exactly reproduced. In 1885

Solereder (in Bot. Centralbl. xiii. 103) showed that the Gyrocarpese differed

from the Combretacere and agreed with the Lauraceae in important anatomical

characters, namely, the absence of internal phloem and the presence of

secreting cells. Four years late (188H)

*>
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•I

,

'

*

I

investigated the anatomy of the Gyrocarpese in greater detail and adduced

an additional character, the presence

relationship with Lauracere.

of rhaphides, as confirming

Almost simultaneously Pax (in Engl,

the

Prantl, Pflanzenfam. III. 12G) added Bentham and Hooker's

Gyrocarpese to Hernandiacea? and placed the order near Lauracese, and

this arrangement is probably a fair representation of our present knowledge

of these genera.

llligera naturally falls into two distinct sections according to the character

of the nectaries, six of the twelve species whose flowers are known having

these organs comparatively large and tubular, while in the remainder minute

solid glands take their place. Blunie's two original species, upon which lie

founded the genus, happen to have belonged one to each section, and one of

the characters upon which he relied to distinguish them, and which he used

for the name of one of them (/. appendiculata), was this sectional character.

I cannot, therefore, do better than apply the name Appendieulatw to the six

species having large nectaries, and Parviglandidatcv to the remainder.

Key to the Species of llligera.

Leaves ternate -
J

Leaves quinate pentaphylla, Welw.

f Infructescence with stiff setose hairs villosa, C. B. Clarke.

\ Infructescence glabrous or softly hairy 3

Nectaries inflated, large 4

Nectaries obscure
"

Calyx-tube clothed -with spreading red hairs (yellow in a dried .state) 5

Calyx-tube glabrous or softly pubescent 6

_ J
Calyx-lobes externally tomentose daaypkylla, Miq.

°
1 Calyx-lobes glabrous or puberulous rhodantha, Hance.

Calyx-tube dubious or nearly so .
." ternata, Dunn.

Calyx-tube softly and densely pubescent 7

Leaves with tufts of hair in vein-axils 8

' 1 Leaves glabrous or uniformly hairy trifotiata, Dunn.

j Veins immersed appendimlata
f
Bh\me

8
I Veins prominently reticulate on the lower surface khasiana, CB.Clarke

Filaments cylindric •
10

' Filaments winged 12

Leaf-veins ascending H
10 "*

Leaf-veins patent, stamens bearded pidchra, Blume.

Leaves glabrous, lanceolate parviflora, Dunn.

11
\ Leaves pubescent, ovate-cordate eordata, Dunn.

f Calyx-tube puberulous celebica, Mi<[.

12
\ Calyx-tube glabrous platyandra, Dunn.

-
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Sect. 1. Appendiculatae.

1. Illigera appexdiculata, Blume, Bijdr. 1153 (1826), Ann. Sci. Nat.
2 ser. ii. 05 (1834) ; Xees, Si/st. Laur. 703

), Ann. Mm. Bot. Lugd.-IJat. ii.

B
D

Prod)-, xv. I. 250 (1864). 41)
Descriptioni addenda : petala 7 mm. longa, staminibus longiora, nectariis

staminalibus obovatis, basi breviter cu
\

>ularibus, 2 mm. longis, membranaceis,
apice truncatis, integris, glandulis disci sphseroideis sessilibus.

Malaya
: Java, Horsfield, n. 691 ; Binnendijk, " ./%«•« pw/c/ira " ; Teijs-

mann, "
Illigera jndehra, Bl. Hort. Bogor." Sumatra, Beceari, n. 950. New-

Guinea /7(Z<? Schum. et Lauterb.

True 7. appendieulata, Blume, is a plant with ovate leaflets, hairy in the vein-
axils beneath, and is at present known only from the Malayan Islands. The
plant so called by Kurz and later Indian botanists is No. 4 below. I. dubia,
Span., was distinguished by Miquel from I. appendieulata, Blume, by its winged
fruit, under the impression that the fruit of the latter was a wingless drupe.
As it has been shown above that this is almost certainly not the case, it

becomes highly probable that I. dubia, Span., is a synonym and it is 'so
inserted, though not with certainty, above.

rke in Hook./. FL Brit. hid. ii. 460 (1879).
India : E. Bengal, Griffith, n. 4340, khasia, Griffith. Mowlong, Khasia,

Clarke, nn. 15814, 44906 a.

Serrion, n. 75.
/. 8f Thomson. Assam,

Descr. addenda: petala 7 mm. longa, utrinque pubescentia, nectariis 2| mm.
longis, eis I rhodantJuc similibus.

ft 3. I. ternata, Dunn, comb, nov.—I. Meyeniana, Kunth ex Walp. in Nov.
Act. Nat. Cur. xix. Suppl. 1. (1843) 410; Meissn. DC. Prod r. xv. I. 250
(1864).-

I. luzonensis

I. appendieulata, Vidal, Sinops. t, 48. f. 7 (1883),
isis, Merrill in, Philipp. Gov. Lab. Pull. xvii. (1*

non Blume.

(1904) 18; non
Henschelia luzonensis, Presl—Gronovia ternata, Blanco, Fl. Filip ed 1
186 (1633).

^

Descr. addenda
: petala 7-10 mm., staminibus sequilonga, nectariis stamina-

libus eis 7. appendieulata; similibus.

Ins. Philipp.: Luzon, common. China : Formosa, Henri/, n. 703, Plat/fair,
n. 61.

<& 4. I. trifoliata, Dunn, comb, nov.—I. Corvzadenia, Meissn. DC. Prodr.
xv. i. 251 (1864) ; C. B. Clarke in Hook f. FL Br. Ind. ii. 460 (1879).-!.
appendieulata, Kurz, For. FL Burma, i. 469 (non Blume); King in Joum. As.
Soc. Beng. lxvi. il (1897) 343.—Ooryzadenia trifoliata, Griff. Notul. iv.
356 (1854).

'
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India: Khasya? Griffith. Tenasserim, Griffith, n. 449, Heifer, n. 4341.

Andamans, CW*e, n. 25938. Straits Settlements ; Selangor, Ridley,

n. 8599; Malacca, XoJi ; Perak, JGh^, nn. 2776, 2570.

Yar. Ivntzu, King, l.c—I. Kurzii, C. 5. Clarke, I.e.

India : Tenasserim, Heifer, n. 4341. Straits Settlements :
Malacca,

ilto^y, n. 1253 (Kew Distrib., n. 649), 1970 (Kevv Distrib., n. 650).

Descr. addenda: petala 7 mm. longa, staminibus longiora, nectams

staminalibus ovalibus, innatis, sessilibns, superne poro lateral! provisis,

3 mm. longis.

Kurz's mistake in referring this plant to I. appendiculata, Blume, has already

been referred to under that species. It appears that Blumo's plant, though

really easily distinguishable, and well described from authentic specimens by

Micuel, was not understood by Kurz and Clarke. This may have arisen

from the fact that Teijsmann, as Miquel remarked, sent out specimens of it

from the Buitenzorg Botanic Gardens under the name of 1. pulchra.

5. I. dasyphylla, Miq. Fl. Intl. Bat. i. I. (I860) 1094, Suppl. i. 333,

tab. 1 ; Amu Mus.Bot.Lugd.-Bat. ii. 215 ; Meissn. inDC.Prodr. xv. I. 251.

Malaya : TV
r

. Sumatra {fide Miq.).

ii. I. rhodantha, Hance, in Journ. Bot. xxi. (1883) 321.

China: Kwantung, Lienchow River, Hance 22072; Lo Fan Shan,

Hongkong, Herb. No. 337 ; Kwangsi, Lungchow, Morse, nn. 716, 434. Indo-

China : Hills about Cu Phap, Balansa, n. 4120. Forests between Phuong-

Lan and Cho-ho, Balansa, n. 4121.

Descr. addenda: petala 10 mm. longa, staminibus longiora, nectariis

staminalibus breviter stipitatis, obovatis, basi breviter cupularibus, apice

rotundatis, serrulatis.
§ .

Some of the above specimens, though characterized by the distinct

inflorescence and floral characters of Hance's plant, vary considerably in

the shape and hairiness of the leaves, which are oblong and subglabrous

Kwangsi specimens, ovate and densely pubescent in Balansa s

plants from Tonkin.

7. I. pbntaphylla, Welw. in Trans. Linn. Soc. xvii. (1869) 26.

in Morse's

Africa: Angola, Wehoitsch, n. 1763.

Sect. 2. Parviglandulatae.

Miq. Ann. Mus. J)

Teijsm. <y Binn. in

5(1834);

I. lucida,

(1864) 29; King in Journ.

(1897)
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Malay Arch. : Java. Banca, Binnendijk. Straits Settlements: Pcrak,

Scortechini, n. 1G10.

Descr. addenda: potala ligulata, (I mm. longa, staminibus aequilonga, basi

barbata, nectariis staminalibus globosis, sessilibus, minutis.

The redescribing f* tliis species under the name of Illigera lucida _,

Teijsmann was probably another mistake due to having the name I. pulchra
wrongly applied to /. appendiculata in the Buitenzorg Botanic Gardens.

1 9. Illigera parviflora, Dunn, sp. n. Frutex scandens, inflorescentia

excepta, glaber. Folia trifoliolata, petiolo 4-5 cm. longo ; foliola lanceolata,

lateralia valde obliqua, 5-7 cm. Ionga, chartacea, acuminata, basi cuneata.

Paniculse pedunculate, angust.ie, foliis breviores, pedunculis 4 cm. longis.

Calvcis tubus dense pubescens, lobis 4 mm. longis glabris
;

petala interne

glabra, externe pubescentia, sepalis axpialia ; stamina 7 mm. longa,

puberula, nectariis staminalibus minutis sessilibus rotundatis, olandulis disci

minutis stipitatis.

China : Kwantung. X.W. River, Ford, n. 260.

V» 10. I. CORDATA, Dunn, sp. n. Frutex scandens. Caulis striatus puberulus,

glabrescens. Folia trifoliolata, petiolis 4-12 cm. longis, foliolis suborbicu-

laribus vol ovatis, 7-12 cm. longis, chartaceis, ubique molliter pubesccntibus,

tandem subglabris, subabrupte acuminatis, terminalibus symmetrice, later-

alibus oblique cordatis. Flores in cymas dcnsas, pcdunculatas, pubescentes,

foliis breviores, dispositi, pedunculis communibns 4-6 cm. longis, bracteolis

oblongis, ad. 3 mm. longis. Flores flavi ; calycis tubus dense pubescens; lobi

5 mm. longi, interne ]>ubescentes; petala sepalis similia; stamina 3 mm. longa,

puberula, nectariis staminalibus oblongis, minutis, glandulis disci trilobis

H mm. latis ; stylus hirsutus. Fructus siccus, tetrapterus, 3-5 cm. latus,

25-35 mm. longus, subglaber, alis lateralibus aliorum dimidia excedentibus

vol eis sequalibus.

China : Yunnan, Hancock, n. 538, Henry, nn. 9902, 9902 a, 10G49.

11. T. celerica, Miq. Ann. Mas. Bat. Lugd.-Bat. ii. 215; Meissn. in DC.
Prodr. xv. i. 251.

Malaya : Celebes (file Miq.).

-^ 12. I. piatyandra, Dunn, sp. n. Frutex scandens, floribus exceptis
glaber. Folia superiora trifoliolata, petiolis 5-7 cm. longis ; foliola ovata
vol ovato-oblonga, basi rotundata vel subcordata, venis secundariis utroque
latere 4-5 erecto-patentibus, curvatis. Flores in cymas compactas, petiolis

breviores, vel in paniculas foliosas dispositi, bracteolis minutis paucis.
Culycis tubus glaber

; lobi oblongi 5 cm. longi, extus acumine, intus omnino
pubescentes, 5 mm. longi, acuti; petala angustiora, sequilonga, ubique
pubescentia; stamina petalis duplo longiora, filamentis alatis superne
angustatis, anguste revolutis, 10 mm. longis, basi 2A mm. latis, minute
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puberulis, nectariis rudimentariis alis filanienti obtectis, glandulis disci

obsoletis. Stylus pubescens. Fructus tetrapterus, alis coriaceis striatis,

lateralibus 2-3 cm. longis, ceteris duplo brevioribus, ovatis, glabris.

China : Kwantung, Hongkong Island, Hongkong, Iferh. No. 653. INDO-

Ohina: woods, Cu Pimp, Balanm, n. 3161. Philippine Islands, Wallis, n. 136.

Flowers unknown.

13. I. VILLOSA, C. B. Clarke in HooLf. Fl. Brit Intl. ii. 461.

India : Naga Hills, Clarke, n. 11843.

Species exclndenda,

I. obtusa, Meissn. DC. Prodr. xv. i. 251.

From the characters there given the plant is clearly to be rejected from

the genus.

On some new Spaces of Conifer® from the Island of Formosa. By

Bunzo Haya'TA (Tokyo). (Communicated by W. Botting Hemsley,

F.R.S., F.L.S.)

(Plates 22 & 23.

)

[Read 10th January, 1908.]

[The following pages were in type, and the Plates ready for printing,

when the new species contained in it were published in 'The Gardeners

Chronicle,' 28th March, 1908, p. 194. The Council were unaware that

this paper had been sent to the late Dr. M. T. Masters for publication, but

his unexpected death induced the author to forward another manuscript and

to ask that it might be presented to the Linnean Society, in the belief that

the original paper would not be published.

—

Sec. L. S.]

The following Pinus was first collected by Mr. C. Owatari in the mountainous

districts of the Island. I was not able to investigate it with any satisfaction

until Mr. G. Nakahara brought me some mature cones of this plant. The

following description is drawn from both materials.

\Y*> Pinus fobmosana, Jlayata, sp. n. (PI. 22.)

Hamuli teretes, perularum rudimenti.s notati, novelli pubescentes.

'Gemmae ovatse, perulatse, perulis acutis membranaceis margine laceratis.

Folh i in quo\ is fascicculo quinque, fasciulis approximates, acerosa, rigidula,

6-8 cm. ionga, arcuata sed non torta, apice acuta, dorso plana, facie acute

carirata, triangularia in sectione, margine et in carina remote serrulata.

Strobili erecti, ovato-elliptici, obtusi, e squamis circ. 40 compositi, 7-9 cm.
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longi, 4-G cm. Iati, squamis ellipticis basi cunoatis sursum rotnndatis leviter

reflexis, 3 cm. longis, 1^ cm. latis, coriaceo-crassis et sublignescentibus

concavis badio-fuscis, dispermis sed abortu monospermis. Bractere brevissimse.

Semina ovata, apicc obtusa, 10 mm. longa, G mm. lata. Testa coriacoa, pallide

ferruginea glabra. Ala membranacea, tenuis, cultriformis, 2 cm. longa,

8 mm. lata.

llab. Sbokakurin, leg. C. Owatari, mense Januario, anno 1898 ; Yaga-
tayama, Taichu, leg. G. Nakahara, mouse Februario, anno 1907.

This Pinus is very near P. parvijlora Sieb. et Zucc, but differs from that

by the shape of the cones, which in the new species are usually reflexed and
especially so in the lower scales. The wings of the seeds are much larger

than those of P. parvijlora.

According to the information from Mr. G. Xakahara, the plant grows in

the mountainous districts of the Taichu prefecture, at an altitude of 1500 m.
Forming a forest along a valley, parallel to the Camphor forests, this pine

gives the most remarkable feature to the vegetation of this district. Attaining

a height of about 15 m., and a diameter of a little less than 1 m., it has an
outline of a conical form, its branches spreading quite loosely upwards from
the middle of the trunk, and downwards to about the reach of one's arms.

The trunk is greyish white, very straight like a fir and the texture of the

bark is very similar. The distribution of this Pinus is rather local, being

limited to the western slope of the central mountain-ranges in the middle

part of the island. It grows mostly on clay slates.

The following Juniperus was found on the top of Mt. Morrison at an

altitude of about 4000 m., and was first collected by Mr. Shimoyama.
Although the same mountain has since been botanized by several collectors,

the specimens brought to me were but fragments of a barren branch. I

could get no more information about this species than that it is something

like Juniperus chinensis, Linn., until Mr. T. Kawakami gave me a perfect

specimen. Examining this material, I find that it is very different from

J. chinensis, Linn. The following description is mostly based upon
Mr. T. Kawakami's specimens.

Juniperus morrisonicola, llayata, sp. n.

Rami teretes
; ramuli novelli virides, trigoni, Folia omnia lanceolata, apice

acerosa patentiuscula, 3-1 mm. longa, 1 mm. lata, supra concava, glauces-

centia, subtus leviter carinata. Flores masculi ad ramulos brevissimos

terminates ovoidei, 4 mm. longi, 2 mm. Iati ; stamina 8, filamentis in

sqtiamum peltatis, squamis suborbicularibus, 1^ mm. diametro requantibus,

loculis anther® 3. Flores foeminei ad ramulos brevissimos terminates, basi

fob is squamiformibus bracteisque 0-9 oppositis suffulti, squamis intimis 3,

ovatis acutis verticillatis patentibus. Ovulum terminale, solitarium, a squamis



*

CONIFER.*: I'UOM FORMOSA. 299

intin is circumdatum, oblongum, apice

oblongus, G mm. longus, extus bractearum apicibus notatus.

attenuatum. Galbulus globosus vel

Semina

mm. lonna, 4 mm. lata ; testa ossea sulcata
;solitaria, globoso-ovoidea, 5 *.*.*.. .~..&

embryo normalis ; cotyledones 2.

/lab. ad verticem montis Morrison, 13200 ped. alt., leg. Sbimoyama,

anno 1899 ; leg, R. Torii, anno 1900 ; leg. S. Nagasawa, anno 1905 (no. 585) ;

leg. T. Kawakami, mense Octobro, anno 190b* (no. 2142, fr.).

This new plant resembles J. chinentu in habit, but is easily distinguished

I

The
>y its solitary ovule on a short branchlet and by the shape of its cone,

leaves have a large single resin-canal near the phloem. So far, the plant

does not seem to have dimorphic leaves, all the specimens we have at present

having but one kind of leaf.

( 'unninghamia was hitherto a monotypic genus, having only C. sinensis,

K. Br. It is therefore most remarkable that we have here an addition of

another species to this interesting genus. The new Cunninghamia here

described was kindly sent to me by Mr. T. Kawakami, Government Expert

of Formosa. It was obtained by Mr. Konishi on Mt. Rantaizan at an altitude

of about 2000 m. It is very rare in the coniferous forests and attains

a considerable height ; it affords a good timber, which bears much resemblance

to that of Cliamcecyparis.

Cunninghamia Konishii, Hayata, sp. n. (PI. 23.)

Arbor ; rami onines teretes, glabri, foliorum spiraliter confertorum cicatri-

cibus notati. Gemmae fioriferse nudse, depresso-globosee, bracteis depresso-

ovatis brevissime aristato-acutis. Folia ramorum veteriorum spiraliter con-

ferta, adnato-decurrentia, anguste lineari-falcata, incurvo-erecta, acuta, dorso

leviter carinata, ramulorum juvenilium longiora, ascendento-patentia, lineari-

lanceolata, 15 mm. longa, 2£ mm. lata, ad basin oblique torta, apice obtusi-

uscula, margine sub lento serrulata, rigida, coriacea, utrinque pagina glauces-

centia et striis duabis stomatibus multi-seriatis cincta, octovum in annum

virentia, demum exarida sensim soluta. Strobili maturi ovato-globosi, 20 mm.

longi, 15 mm.lati ; squamae rotundatae, mueronatae, basi distincte ungtriculatse,

ungie brevo, lamina dilatata cordata late depresso-ovata, margine integra,

li<nuscentes, sursum coriaceae et marginem versus subundulatre, dorso apice

leviter carinatse, glabra ; bracteis obsoletis ;
squamuke 3 in medio lamina?,

listinctae, fimbriatae, crenulatae. Semina 3, ad squainulorum basin atKxa

reversa libera, ovato-elliptica, testa coriacea duriuscula, ala angusta cincta
;

embryo ignotus.

Hab. in monte Rantaizan, Nanto, ad 7000 ped. alt., leg. X. Konishi,

mense Julio, anno 1907.

Mr. T. Kawakami informs me that this new plant is intermediate in

habit between Cunninghamia and Taiwania. On examining the specimen

carefully, I find the cone of the plant has a secondary squama, and should
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therefore be undoubtedly referred to Cunnwqhamia. The leaf has

stomata on both surfaces, while that of C. sinensis has none on the upper

surface, or a very few. In the case of Taiwania, the stomata are found on

both surfaces of the leaf. The new Cunninghamia differs essentially from

C sinensis by the arrangement and the shape of the leaves, smaller cones and

broader squama*. The timber is like that of other Conifers, the bark is

reddish brown and in all respects is very like that of Chamaeyparis ; but it

lias a peculiar odour unlike other Conifers. The leaf of C. Konislui is more

durable than that of (\ sinensis : the former lasts for eight, the latter for five

years only.

In conclusion, I must express my hearty thanks to Prof. J. Matsumura

under whose special permission this work has been carried out.

EXPLANATION OF THE PLATES.

Plate 22.

Pixus formosana, Hayata.

Fig. h A cone after dispersing; the seeds.

2. A young" cone.

3. A scale of the same, seen from within.

4. The same, seen from without ; 6r=bract.

5. A scale, taken from a little below the middle portion of a mature cone.

(J. A scale, taken from the middle portion of the same cone, seen from without.

7. The same, seen from within.

8. A scale, taken from a little above the middle portion of the same cone,

9. A scale.

10. The section of a leaf, j^= fibro-vascular bundles j r= resin-canal.

Fi<>s. 1 and 2, natural size; the rest are all more or less magnified.

Plate 23.

Cunninghamia Konishii, Hayata,

Fig*. 1. A branch, bearing- a cone.

1\ A leaf (outer or under surface) ; those portions which bear stomata are shown
by dots.

<">. A leaf (inner or upper surface).

4. Diagrammatic section of a leaf. rc= resin-canal ; Trf= transfusion tissue
; fvb= fibro-

vascular bundles.

5, A scale of the cone (taken from the upper part of the cone ; dorsal view).

0- The same (ventral view) ; traces of seeds are clearly seen.

7. A scale of the cone (taken from middle part of the cone ; ventral view) ; two lateral

seeds are clearly seen, the middle one taken off.

8. Seed.

9. The same, seen from the other side.

Fig. ], natural size
; the rest are all more or less magnified.
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intimis circumdatura, oblongum, apice attenuatum. Galbulus globosus vel

ODiongus, 6 mm* longus, extushi

solitaria, globoso-ovoidea, 5

bractearum apicibus notatus. Semina

mm. longa, -i mm. lata ; testa ossea sulcata ;

embryo normalis ; cotyledones 2.

Hub. ad verticem montis Morrison, 13200 ped. alt., leg. Shimoyama,

anno 1899 ; leg, R. Torii, anno 1900 ; leg. S. Nagasawa, anno 1905 (no. 585) ;

leg. T. Kawakami, mense Octobro, anno 1906 (no. 2142, fr.).

This new plant resembles J. chinen sis in habit, but is easily distinguished

by its solitary ovule on a short branchlet and by the shape of its cone. The

leaves have a large single resin-canal near the phloem. So far, the plant

does not seem to have dimorphic leaves, all the specimens ye have at present

having but one kind of leaf.

Cunninghxmia was hitherto a monotypic genus, having only C. sinensis,

K. Br. It is therefore, most remarkable that we have here an addition of

another species to this interesting genus. The new Cunninghxmia here

described was kindly sent to me by Mr. T. Kawakami, Government Expert

of Formosa. It was obtained by Mr. Konishi on Alt. Rantaizan at an altitude

of about 2000 m. It is very rare in the coniferous forests and attains

a considerable height ; it affords a good timber, which bears much resemblance

to that of ChamcBcyparis.

Cunnixghamia Konishii, Bayata, sp. n. (PI. 23.)

Arbor ; rami omnes teretes, glabri, foliorum spiraliter confertorum cicatri-

cials notati. Gemmae floriferse nudse, depresso-globosre, bracteis depresso-

ovatis brevissime aristato-acutis. Folia ramorum veteriorum spiraliter con-

feria, adnato-decurrentia, anguste lineari-falcata, incurvo-erecta, acuta, dorso

leviter carinata, ramulorum juvenilium longiora, ascendento-patentia, linean-

lanceolata, 15 mm. longa, 2\ mm. lata, ad basin oblique torta, apice obtusi-

uscula, margine sub lente serrulata, rigida, coriaeea, utrinque pagina glances-

centia et striis duabis stomatibus multi-seriatis cincta, octovnm in annum

virentia, demum exarida sensim soluta. Strobili maturi ovato-globosi, 20 mm.

longi, 15 mm. lati ; squama? rotundatse, mucronatre, basi distincte unguiculatse,

ungue brevo, lamina dilatata cordata late depresso-ovata, margine integra,

lignescentes, sursum coriacere et marginem versus subundulate, dorso apice

leviter earinatre, glabrrc ; bracteis obsoletis ; squamulse 3 in medio laminae,

distincta?, fimbriate, crenulate. Semina 3, ad squamulorum basin affixa

reversa libera, ovato-elliptica, testa coriaeea duriuscula, ala angusta cincta ;

embryo ignotus.

Bab. in monte Rantaizan, Nanto, ad 7000 ped. alt., leg. X. Konishi,

mense Julio, anno 1907.

Mr intermediate in

habit between Cunninghamia and Taiwama, On examining the specimen

carefully, I find the cone of the plant has a secondary squama, and should
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therefore be undoubtedly referred to Cunninghamia. The leaf has stomata on
both surfaces, while that of C. sinensis has none on the upper surface, or a

very few. In the case of Taiwania, the stomata are found on both surfaces

of the leaf. The new Cunninghamia differs essentially from C. sinensis

the arrangement and the shape of the leaves, smaller conos and broader

c s reddish brown
and in all respects is very like that of Chanueojparis ; but it has a peculiar

K,

that of C. sinensis
; the former lasts for eight, the latter for five years

only.

In conclusion, I must express my hearty thanks to Prof. J. Matsumura
under whose special permission this work has been carried out.

EXPLANATION OF THE PLATES.

VOun<»- cone ;

Plate 22.

Pin us formosana, Hayata.

Fig, 1. A branch of the plant bearing- both young- and mature cones. # =

9ii= mature cone.

2. A young- cone (t/ of fig. 1),

3. A scale of the same, seen from within.

4. The same, seen from without.

5. A cone after dispersing the seeds.

6. A scale, taken from a little below the middle portion of a mature cone (m of

fig-. 1).

7. A scale, taken from the middle portion of the same cone, seen from without.
8. The same, seen from within.

9. A scale, taken from a little above the middle portion of the same cone.

10. A scale.

11. The section of a leaf. /= fibro-vascular bundles ; r = resin-canal.

Figs. 1, 2, and 5, natural size
; the rest are all more or less masrnified.

Plate 23.

(Yxnix(;itamia Konisiiii, Havata.

Fig. I. A branch, bearing a cone.

2. A leaf (outer or under surface) ; those portions which bear stomata art- shown
by dots.

3. A leaf (inner or upper surface).

4. 1 Hagrammatic section of a leaf, re= resin-canal ; Trf= transfusion tissue
;
fvb= fibro-

vascular bundles
; apportions of surface with stomata.

5. A scale of the cone (taken from the upper part of the cone ; dorsal view).
(>. The same (ventral view) ; traces of seeds are clearly seen.

7. A scale of the cone (taken from middle part of the cone ; ventral view) ; two lateral

seeds are clearly seen, the middle one taken off.

8. Seed.

J). The same, seen from the other side.

Fig. 1
T
natural size

; the rest are all more or less magnified.
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On a Collection of Plants made by H. C. Robinson and L. Wray from

Gunong Tahan, Pahang.

assisted by other Botanists.

B} H. N. Rid:Uy, M.A., F.R.S., F.L.S.,

[Read oth December, 1907.]

[In 1905 the Trustees of the British Museum made a grant towards the

expenses of Mr. H. C. Robinson's expedition to Gunong Tahan in the Malay

Peninsula, on condition that the whole collection made by the expedition

should be sent to the Natural History Museum and that the first set should

become the property of the Trustees. An account of the expedition will

shortly be published in the Journal of the Federated Malay States Museum.

The plants, numbering about 250 specimens?, were collected from May to

July, 1905, by Mr. Robinson and Mr. L. Wray, Director of Museums,

Federated Malay States. As Mr. H. N. Ridley, who is specially interested in

the botany of the Peninsula, was home on leave during last year, I asked him

to prepare an account of the collection. He agreed, but having to return to

Singapore early in January, left his paper in an unfinished state ; with

Mr. E. G. Baker's assistance I have compared it with the specimens in the

]y set at the British M and prepared it for the press.

The account of the Ferns and Mosses is largely the work of Mr. A. Gepp, and

that of the Fungi and Lichens has been prepared by Miss A, Lorrain Smith.

' (A. B. Rendle.)]

The mountain Gunong Tahan lies in the north of Pahang, on the east coast

of the Malay Peninsula, and was formerly believed to be by far the highest

mountain in the Peninsula. It proves, however, to be by no means so lofty

as was at first supposed, being only 7100 feet in altitude.

Several attempts were made to explore this mountain on previous occasions.

The first of these was undertaken by the author of this paper, accompanied by

Mr. W. Davison, Curator of the Rallies Museum, Singapore, and Lieut. Kelsall,

R.E., in 1891. The position of the mountain was then unknown, and owing

to the limited time allowed, the failure of the commissariat, the extremely

unhealthy character of the Tahan Valley, and the unsettled state of Pahang,

then on the eve of the rebellion which broke out the following year, the

expedition failed to reach its goal. A good collection of plants, however, was

made, an account of which was published in the Transactions of this Society,

ser. 2, iii. p. 207, and an itinerary of the trip in the Journal of the Royal

Asiatic Society, Straits Branch, vol. xxv. p. 83. This expedition attempted

to reach the mountain by travelling up the Pahang river, then up the

Tembeling and Tahan rivers, which latter stream is reported to spring from

the base of the mountain.

N •
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In 1893 Mr. H. M. Becher again attempted to reach the mountain by the

same route, but perished in a spate of the Tahan river about five miles above

the point at which the first expedition stopped. A few plants were added to

the collections at Singapore Botanic Gardens by the Gardens' plant-collector,

who accompanied Mr. Becher's ill-fated expedition.

In 181)0 Mr. W. W. Skeat went with the Cambridge expedition to explore

the north of the Peninsula, made a hasty trip to the mountain from the north,

and after much difficulty and risk reached it.

In 1901 Mr. John Waterstradt reached the mountain in a trip made chiefly

for the purpose of collecting birds. An account of his expedition was
published in the Journal of the Royal Asiatic Society, Straits Branch, vol.

xxxvii. (1902) pp. 1-27.

The collection of plants made by Messrs. Robinson and Wray is one of

considerable interest, and contains a number of remarkable additions to the

knowledge of the flora of the Malay Peninsula. It has long been known that

the floras of the east and west coasts are very different, the eastern side

showing a number of Australian and eastern Asiatic types not met with on
the western side, the flora of which is more accessible and has been more
thoroughly studied.

The greatest interest centres round the plants, the geographical distribution

of which is further extended. Two of these are specially noteworthy, viz.

Pentaphylax malayana, n. sp., and Gentiana mahvjana : the former is the

second representative of a Chinese monotypic genus of Ternstroomiacea'

previously known only from Hongkong ; the latter is closely allied to a

Bornean species occurring on Mt. Kinabalu and to a Javan species.

A curious new genus of Melastomacese allied to Dissoehrta, which I have
called Oritrepltes, is also an important addition. The genus Xyris is repre-

sented in the Peninsula by several sea-shore speeies, but is seldom met with
inland or at any altitude ; it is absent, so far as is known, from the Perak Hills

and Mount Ophir, but one species, X Itidleyi, was found by me on Kedah
Peak at about 3000 feet elevation. Two species occur on Gunong Tahan,
one identical with that from Kedah Peak, the other, X. grandis, n. sp., perhaps
the largest species of the genus, conspicuous from its stiff sword-like leaves

resembling those of Cladiitm Maingayi, C. B. Clarke, of* Mount Opliir.

There are, as usual D
including two new to science, and a number of Orchids, a good proportion of

which are also new.

Among the previously described plants it is interesting to find several of

those known only from Father Scortechini's collections aud distributed without
any specific locality. It is probable that as they have not been met with on
the western slopes of the Perak Hills, Scortechini must have collected

them on the eastern watershed of the main ran<j;e. Such are Gordouia imbri-

cata, King, Polyosma coriacea. King, and Calophyllum venustum, King.
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SPERMATOPHYTA.

DICOTYLEDONES.

POLYPETAl^.

DILLEXTACE.E.

Acrotrema costatum, Jack, in Mai. Misc. i.(1820) No. v. 36.

Kwala Teku, 500-1000 ft. (5536.)

Distrib. Common in most hill regions of the Straits Settlements at that

altitude and occasionally at lower elevations.

POLYGALAOE^E.
Polygala monticola, n. sp.

Frutex circa bipedalis, basi nuda lignosa, superne hand ramosa. Folia 3-4

poll, longa, H poll, lata, lanceolata utrinque acuminata, petiolata, glabra

aut raro pilis translucentibus parce inunita, nervis primariis ad 8 paria,

petiolo i poll, longo. Kacemus subtertninalis strictus erectus densus.

Flores albi, carinis roseis, £ poll, longis
;
pedicellis brevissimis. Sepala

externa ovata rotundata pubescentia. Petala oblonga, carina cristata.

Capsula immatura renit'ormis biloba ferme £ poll, in diametro.

Gunono- Tahan, 5000-(>000 ft. A small shrub ; flowers white ;
column

edged with yellow, pinkish above ; sepals edged with purple. (5450.)

At°4000-5000 ft. ; about 2 feet high. Flower white when first opened,

afterwards turning pink ; leaf-stalks tinted pink.

Forma major, foliis 6 poll, longis, 2 poll, latis, glabris, petiolis polliearibus ;

racemo 9 poll, longo.

Flowers tipped rose-red, calyx and flower-stalks white ; mid-ribs of leaves

tinted with red. At 5000 ft. (5333.)

Though this has been several times collected in the mountains of the Malay

Peninsula by different collectors, it seems to have been confused with

P. venenosa, Juss. Its smaller flowers on very short pedicels, as well as

its dwarf stem and dense erect raceme, make it very distinct from the

great spreading half-shrub which is common in the lower damp forests ;

and it is difficult to see how it could be considered a variety of P. venenosa,

which is really much less variable than would appear from the number

of varieties of it recorded.

PITTOSPORE.E.

Pittosporum sp. A small tree 10 to 15 feet high, with light-coloured boughs

and opposite subcoriaceous lanceolate leaves glabrous with impressed

es above, strongly reticulate above and beneath, petioles pubescent.
nerv

Fruit solitary, oval, \ inch long, on a slender peduncle 1| inch long.
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Gunong Tahan, 5000-6000 ft. (5444.)

Too incomplete to describe, but I cannot identify it with any Asiatic species.

The only species hitherto recorded from the Peninsula is Pittosporum

ferrugineum
}
Dryand.

GUTTIFEILE.

Calophvllum spectarile, Willd. in Ges. Naturf. Fr. BerL Mag. v. (1811) 80.

In fruit, Gunong Tahan, 3300 ft. A medium-sized tree 50-00 feet high.

(5344.)

Distrib. A common and widely dispersed species, occurring from the

Andamans eastward to the Society Islands,

O. venustum, King, in Journ. As. Soc. Beng. lix. (1890) 180.

Gunong Tahan, 4000-5000 ft. A small tree with white flowers. (5340,

5395.)

Distrib. Perak. Only once previously collected.

TEKNSTRCEMIACE^.
Anneslea OBAS8IPES, Jlook, ex Choisy, in Mem. Soc. Phys. Gen. xiv. (1855)

121).

Gunong Tahan, 3300 ft. A small tree; calyx bright red. (5322.)

Distrib. Found also on Mt. Ophir, and Gunong Batu Putih and other

mountains of Perak ; also Philippine Is.

Adinandra villoma, Choisy, I.e. 112.

Gunong Tahan, 5000-5500 ft. Tree 30-40 ft. high ; flowers white. (5517.)

Distrib. Tavoy and Perak at high elevations.

A. AKGULATA, n. sp.

Arbor 40-50-pedalis, ramis compressis, ramulis complanatis angulatis

validis, alabastris parce sericeis. Folia elliptica obtuse acuminata coriacea,

4-7 poll, longa, 2-4 poll, lata, siccitate fiavescentia, nervis ad 20 paria

conspicue reticularis, petiolo | poll, longo crasso. Flores non visi.

Bractete 2 parvse ovatae. Sepala ovata rotundata crassa glabra, £poll.

longa. Ovarium globosum * poll, longum, stylo aequilongo eoronatum.

Fructus in pedicello 3 poll, longo, superne incrassato.

Gunong Tahan, 5000-5500 ft. (5518.) A very remarkable species, witl

the foliage of one of the large Garcinias, and quadrate stems with a

narrow wing running along each edge. The very large fruits are

i

in pairs

Ternstikemia japonica, Ihunb. in Trans. Linn. Soc. ii. (1794) 335.

Gunong Tahan, 3300 ft. Bush ; flowers white ; leaves pale green beneath.

(5328.)—5000-6000 ft. Shrub 2-3 feet high ; flowers greenish white
;

anthers brown. (5501.)
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Distrib. An addition to the flora of the Malay Peninsula* Ternstrcemia

japonica taken in a large sense is a widely spread species in Eastern

Asia, and as T. aneura, Miq. (the type of which these specimens closely

resemble), occurs in Banka.

Ki u (1890)
Gunong Tahan, (J000 ft. A small tree ; the flower cream-colour, f inch

across. (M36 and 5406.)

Distrib. A rare plant, only collected once in Perak by Scortechini.

Schima Noronh.e, Reinw. ex Plume, Bijdr. 130.

Gunong Tahan, 5000-5500 ft. A small tree 20 to 25 feet high, or a shrub

4-6 feet high ; flower white, stamens yellow. (5508> 5525.)

Distrib. Common and variable at high altitudes, occurring also in Burma
and the Malay Archipelago.

PENTAPHYLAX MALAYANA, 11. sp.

Frutex vel arbor parva, ramis nigris. Folia coriacea glabra ovata obtusa,

basi rotundata, nervis inconspicuis, 2 poll, longa, 1 poll, lata, siccitate

flavescentia. Spicse 1 poll, longa? densse. Bractese ovatae 4, marginibus

ciliatis. Sepala ovata rotundata ciliata. Petala linearia oblonga retusa

alba. Stamina quam petala breviora, filamentis oblongis, apicibus

acuminatis. Stylus cylindricus brevis stigma planum brevissime

5-lobum. Capsula breviter pedicellata, £ poll, longa. Semina linearia

curva, 2 in quoque loculo.

Gunong Tahan, 3300-5000 ft. Bush with white flowers. (5325, 5339,

5405.)

A very tine addition to the flora of the Malay Peninsula, the only other

known species, P. euryoides, Gardn. & Champ., being a native of Hong-
kong. Specimens of: obviously the same species were some years ago

brought by Mr. Barnes from K'luang Terbang in Pahang (Journ. Hoy.

(1 18) Thes e specimens were m
layanamafruit, and the description of the fruit is taken from them. P,

differs from P. eurijoides in its smaller, more thickly coriaceous, blunt

leaves, and its shorter and thicker flower-spikes.

TILIACEJE.

Eljeocarpus monticola, n. sp.

Frutex foliis ovato-lanceolatis integris glabris coriaceis, 3 poll, longis, 2 poll,

latis, nervorum 6 paribus, petiolis pollicaribus. Racemi breviusculi,

2 poll, longi, foliis breviores. Flores parvi dissiti pedicellati, \ poll,

longi. Sepala 4 ovata pubescentia roseo-brunnea. Petala vix longiora

quam sepala, oblonga, fimbriata, viridescenti-alba, pubescentia. Stamina

12, filamentis brevibus, antheris linearibus, sine barbis sen aristis.

LINN. JOURN.—BOTANY, VOL, XXXVIII, Z
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Ovarium globosum, stylo brevius. Torus erassus undulatus. Drupa

globosa, plus quam | poll, longa, rugosa.

Gunong Tahan, 5000-5500 ft. Shrub 10-12 feet high. Sepals pinkisl

brown
;
petals greenish white. (5523.)

Near Eltrocarmis nunctatus. Kino*, in Journ. As. Soc.

i

ii. As. Soc. Bong. lx. n. (1891)

139 (Malay Peninsula, Java, and Sumatra), but differs in the more

fimbriate petals, longer style, and entire leaves. The fruit is very different

E. parvif

RUTACEiE.
EVODIA S1MPLICIFOLIA, II. sp.

Frutex 7-pedalis ramosus. Folia opposita elliptica obtusa, basi subcuneata

vel rotundata, coriacea integra, nervis primariis ssepe 111, nervulis reticu-

latis, 3-3f poll, longa, If poll, lata, siccitate pallida, petiolis | poll, longis.

Panicuke petiolo vix longiores in axillis foliorum summorum dispositse*

Flores non visi. Capsular 4-lobata3 ^ poll, late rugosa? glabrae.

Gunong Tahan, 5000-6000 ft. A shrub 7 feet high. In fruit. (5492.)

Much resembles E. paclu/phi/lla, King, a native of Perak, but is very

distinct in its simple unifoliolate leaves and glabrous capsules.

CELASTRACEiE.

Salacia perakensis, King, in Journ. As. Soc. Beng. lxv. n. (189G) 364,

e descript.

Gunong Tahan, 5000 ft. A small tree ; flowers dull red. (5332.) I have

seen no authentic specimen.

Distrib. Originally collected in Perak by Scortechini, who gave no exact

locality.

ROSACEA.

Photinia dubia, Lindl. in Trans. Linn. Soc. xiii. (1821) 104, t. 10,

Gunong Tahan, 5000-0000 ft. Small shrub 8-15 feet high ; fruit brownish

red. (5486.)

Not recorded in the ' Flora of the Malayan Peninsula*; it was collected

by Griffith at Bukit China, a low hill close to Malacca, and by myself

on rocks by the river in the Bindings, where it is a low stniim'lina bush.

Distrib. North India.

Pyrus granulosa, Bertol. in Mem. Accad. Se. Bologn. ser. 2, iv. (18G4) 312.

Gunong Tahan, 5000-5500 ft. Tree 15 to 25 foot. (5520.)

Distrib. Khasia, Burma, and Sumatra.

SAXJFRAGACE^E.

(1847)
Gunong Tahan. Tree ; flowers red ; leaves green, stalks red. (5319.)

Distrib. Hijdier mountains of the Peninsula.
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PoLYOSMA coriacea. King, in Joitrn. As. Soc. Beng. lxvi. II. (1897) 300.

Gunong Tahan, 4000-5000 ft. Bush ; flowers white. (5388.) A small

tree 20-30 feet high ; flowers yellowish-white. (5493.)

Distrib. Perak and Kedah Peak.

P. l^ete-virens, Griff, ex King, I. c. 303.

Small tree at 5000-6000 ft. (5462.)

Distrib. Malay Peninsula.

HAMAMELIDEiE.

Rhodoleia Teysmanni, Miq. in Versl. en Med. K. Akad. Wetensch. vi. (1857)

123.

Gunong Tahan, 5000-0000 ft. Large shrub 10 feet high, or tree 18 inches

in diameter ; flower rosy pink. (5482, 5506.)

Distrib. Hill-ranges of Malay Peninsula and in Sumatra.

RHIZOPHOREJE.

Carallia eugenoidea, King, in Joimu As. Soc. Beng. lxvi. n. (1897) 320

Gunong Tahan, 3300 ft. Small tree.

Distrib. Perak, Hitherto only known from Scortechini's collection.

MYRTACE.E.

B.ECKEA frutescens, Linn. Sp. PL 358.

Gunong Tahan, 3300 ft. (5311.)

Distrib. Common on all hills at this elevation ; also Malay Archipelago.

Leptospermum flayescens, Sm.y var. commune, Benth. Fl. Austral, iii. 104.

Gunong Tahan, 4000-5000 ft., on ridges. Trunk up to 2 feet in diameter,

but short and twisted. (5409.)

Distrib. Common on the hills at this elevation in the Malay Peninsula, and

throughout the Archipelago to Australia.

Blume. Mifs. Bot. Lvod-B
Gunong Tahan, 5000 -6000 ft. (5500.) A mountain form with coriaceous

ovate acuminate leaves, densely white woolly beneath, less so above, but

with silkv white pubescence on the upper face and pubescent fruit.

Di

Eugenia pahangensih, n. sp.

Arbor 20-pedalis cortice albescente. Folia coriacea crassa elliptica petiolata

obtusa, costa superne depressa subtus elevata, nervis plurimis gracilibus

subparallelis, 3-4 poll, longa, 2 poll. lata. Panicula brevis terminalis

densiflora, 2 poll, longa, ramis paucis crassis angulatis. Flores flaves-

centes parvi congesti sessiles vix £ poll, longi. Sepala brevissima crassa,

z2
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triangularia acuta. Petala parva caduea orbicularia. Stamina brevius-

cula. Ovarium obconicum an&ulatum.

Gunong Tahan, 5000-6000 ft. Small tree 20 feet high ; flowers pale

yellowish. (5454.)

Belongs to the same group as Eugenia snhdecussata, Duth., but is very

distinct in its foliage.

Eugenia viridescens, n. sp.

Frutex. Folia coriacea sessilia glabra obovata, apicibus late rotundatis vix

apiculatis, versus basin angustata, basibus subretusis, 2^-o poll, longa,

H poll, lata, nervis eopiosis tenuibus approximatis, costa erassiuscula.

Panicuhe quam folia breviores, terminates, 2 poll, longfe, pedimculis

brevibus ramulis validulis. Flores inter minores, ^ poll, longa. Calyx

campanulatus, margine subintegro undulate Petala 4 calyptram for-

mantia rotundata. Stamina brevia, calycem paullo superantia.

Gunong Tahan, 5000 ft. A bush ; flowers pale green, leaves and young
wood tinged with purple. (5338.)

Allied to E. mhdecussata, Duth., but differs in the form of the leaves, which

narrow towards the base and end in a truncate refuse manner. Thev are

less stiff than those of subdecussat.a, drying of a yellowish colour, and the

margins curling back. The nervation is very fine and close and hardly

distinguishable.

MELASTOMACE,fi.

Melastoma malabathricum, Linn. Sp. PL .551).

Gunong Tahan, 5000-5500 ft. Flower pinkish. (5514.)

A very large-flowered form of this variable species, the petals being nearly

as large as those of M. decemjiditm, Roxb., but otherwise there is very

little difference between this and typical M. malabathricum of the plains.

JMstrib. India to China and North Australia.

Sonerila heterostemona, Naud. in Ann. Sci. Nat. ser. 3, xv. (1851) 326.

Kwala Teku, 800-1000 ft, (5538.)

I)

to Borneo.

Malay Peninsula, Sumatra

S. suffruticosa, Stapf $ Kim/, in Joan,. As. Soc. Beng. lxix. n. (1900) 29.

Gunong Tahan, 3300 ft. Flowers white or tinted with pink ; leaves dull

green with white hairs, beneath crimson with white hairs. (5315, 5347.)
Distrib. Perak, Gunong Bubu (previously collected by Wray).

S. paradoxa, Naud. I. r. 321.
I

Gunong Tahan, 3300 ft. Leaves bright green with metallic blue lights,

beneath crimson, hairs on both sides crimson ; flowers pale pink. (5302.)
The very hairy form common at higher elevations.

Distrib. Penan g.
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Anerincleistus FBUTICOSUS, n. sp.

Suffrutex multi-ramosus, cortice fusco, Folia subcoriacoa laneeolata acumi-

nata glabra, 1-3 poll, longa h poll, lata, subtus glauca, apicibus obtusis,

basibus acuminatis. Flores solitarii vol 3-4 umbellati, podunculo | poll,

longo. Calycis tubus vix dilatus glaber. Sepala subulata acuminata

glabra, £ poll, longa. Petala 4, rosea lanceolata acuminata forme subulata.

Stamina 8, antheris elongatis \ poll, longis inrequalibus, basi obscure

emarginatis, noc appendiculatis, antheris sterilibus rubris. Capsula

obconica f poll, longa \ poll. lata.

Gunong Tahan, 5000-6000 ft. Small shrub ; flower pale pink ; anthers

pale yellow, (5453.)

Allied to A. macranthus, King, but more glabrous with smaller leaves and

more woody.

Oritrephes, n. gen.

Frutex ; foliis oppositis ellipticis acuminatis, basi cuneatis, trinerviis. Pani-

cula terminalis pauciflora, floribus inajusculis. Calyx leprosus obconicus,

apice const ricto, lobis 4 brevibus connatis, dentiformibus. Petala 4

obovata unguiculata alba. Stamina 8, sequalia, similia, antheris elongatis

versus apices attenuatis, poro terminali, basibus breviter hastatis, appen-

dicibus et setis nullis, dorso processu parvo circulari onustis. Stylus

longus, stigmate punctiformi. Ovarium 4-loculatum ellipticum, ferine

ad basin tubi calycis liberum, vertico depresso-concavum, Fructus

baccatus. Semina plura, placentis axillaribus suffulta ; adhuc im-

matura.

O. pulchra, n. sp.

Frutex ramosus; foliis superne glabris inferno rufescenti-lepidotis, nervis

tomento rufo tectis, primariis tribus subtus olevatis, secundariis horizon-

talibus circa 2G paribus, 2-5 poll, longis, 1-2 poll latis, petiolo pollicari.

Pedunculus 3 poll, ereetus, glaber. Flores 4-6. Calyx in pedicello

sequilongo^ £ poll, longus, lobis brevibus connatis. Petala obovata retusa

unguiculata, alba roseo-tincta. Stamina petalis sequilonga, filamentis

pubescentibus, antheris flavis. Fructus leprosus immaturus i poll, longus.

Gunong Tahan, 5000-5500 ft. Petals white tipped with pink.

Closelv allied to Jfissochceta and Anvlectrum. Kemarkable for its 8 similar

stamens without hairs or appendages.

Medinilla Clarkei, King, in Jottrn. As. Soc. Beng. lxix. II. (11>00) 03:

Gunong Tahan, 3300 ft. Small-sized tree. (5312.)

Distrib. Malay Peninsula.
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Medinilla pahangeksis, n. sp.

Frutex epiphyticus, cortice albo verrucoso. Folia verticillata lanceolata

subobtusa vol oblanceolata, basi angustata, coriacea cnervia, 2 poll, longa

£ poll, lata, petiolo £ poll. Flores in cymis 1 poll, longis, pentameri,

albi, ^ poll, longi. Cal)xx cupuliformis, granulatus, obscure 5-dentatus.

Petala obovata rotundata. Stamina 10, filamentis sinuatis glabris,

antlieris fequilongis curvis, processibus 2 anticis ad basin corniformibus,

unoque dorsali.

Gunong Tahan, 4000-5000 ft. Growing on trees ; flowers white. (539G.)

In general appearance resembles M. Hasseltii, Blume, but is pentamerous.

Pachycentria tuberculata, Korth. Ver. Nat. Gesch. Bot. 2±§, t, G3.

Gunong Tahan, on trees at 3300 ft. Flowers white, each petal tinted rose-

red at the base ; flower-stalks, fruit, and mid-ribs of leaves beneath coral-

red. (5237.)

Distrih. Malay Peninsula, Burma, Borneo. Common at all altitudes.

Memecylox garciniqides, Blume, Mas. Bot. Lugd.-Bat. i- 358.

Gunong Tahan, 3300 ft. Flowers white ; anthers violet. (5352.)

Distrih. Borneo and Sumatra,

M. Maingayi, C. B. Clarke^ in Hook.fil. FL Brit. Ind. ii. 557.

Gunong Tahan, 5000-G000 ft. Creeper ; fruit chrome-yellow. (5457.)

Distrih. Malay Peninsula.

BEGONIACE.E.
*

Begonia sinuata, Wall. List, n. 3(580.

Kwala Teku, 500-1000 ft. Flowers pale pink ; stamens chrome-yellow
;

stalks purplish pink, leaves beneath reddish purple. (5539.)

Distrih. Burma, Malay Peninsula,

B. Herveyana, King, in Journ. As. Sac. Beng. lxxi. II. (1902) 63.

Kwala Teku, 500-1000 ft. (5546.)

Distrih. Malacca.

GAMOPETALJE.

KUB1ACE.E.
Argostemma muscicola, n. sp.

Herba parva erecta vel suberecta, hispidula, 2 poll. alta. Folia aequalia

anguste lanceolata acuta basi cuneata herbacea, glabra, nervis tribus et

marginali pills albescentibus munitis exceptis, 1-1^ poll, longa, ^ poll,

lata
;

petiolo brevi. Flores 1-2 terminates pedunculati, albi, inter

majores generis, \ poll. lati. Bractese lanceolate, et cum pedicellis

hirsute. Sepala lanceolata acuta. Petala lanceolata acuta.
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Gunong Tahan, 5000-6000 ft. Small herb on mossy rocks by streams,

(5461.)

The number of Argostemmas in the Peninsula is large and increases with

every mountain explored, as in the case of Sonerila* This little erect

species belongs to the set with equal leaves, but has somewhat the habit

of A. involucratum, HemsL

Argostemma albociliatum, n. sp.

Herba reptans, gracilis, hispida, 3-7 poll, longa. Folia sequalia ovata

apieibus subacutis vel rotundatis, breviter petiolata, dense hispida, ^ ad

poll, longa, \-\ poll. lata. Stipulse breves ovatse. Flores 1-4 in

pedunculo gracili hispido, 2 poll, longo. Bractere minutse lanceolate

lineares. Calyx hispidus, lobis brevibus hispidis Petala lanceolata

acuminata, hispidula, \ poll, longa.

Gunong Tahan, 3300 ft. Flowers white ; leaves pale green, covered with

white hairs. (5229.)

A curious creeping species with ovate hairy leaves.

A. Yappii, King
y
in Journ. As. Soc. Beng. lxxii. n. (1903) 145.

Gunong Tahan, 5000-0000 ft. Flowers white ; anthers yellow. (5491.)

JJistrib. Perak.

A. Hookeri, King
y

I. c. 45.

Gunong Tahan, 3300 ft. Leaves dark green, with broad irregular stripe

of light silvery green in centre. (5376.)

JJistrib. Malay Peninsula. Frequent on the hills.

A. pictum, Wall, in RojJ>. Fl. Intl. etL Carey 4* Wall. ii. 327.

Kwala Teku, 500-1000 ft. Flowers white. (5543.)

Vistrib. Malay Peninsula. Common in hill-forests.

Ophiorrhiza Mungos, Linn. Sp. PI. 150,

Kwala Teku, 500-1000 ft. (5534.)

JJistrib. India, Malaya. A variable species common all over the Pen-

insula.

Hedyotis patens, n. sp.

Frutex parvus subrepens ramosus. Folia lanceolata carnosula acuta

poll, longa, ^-f poll.R3qualia, basibus cuneatis, glabra, 2-3

Stipule late triangulares carnosse acutse persistentes.

lata.

Panicula laxa

patens, 0-8 poll, longa, ssepe G poll, lata, ramis trichotomis patentibus

trifurcatis, gracilibus. Flores parvi singnn pedicellati in apieibusnli

ramulorum. Calyx obconicus, lobis triangularibus acutis. Petala linearia

alba. Stamina gracilia longe porrecta corollam multo superantia.

Stylus longus porrectus. Capsula obovoidea, ^ poll, longa.
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G mono- Tahan, 4000-5000 ft. Bush ; flowers pale green. (5393.) At
5O0O-G00O ft. Shruh somewhat creeping in habit ; flowers ffreenish

(5475.)
h

Allied to J/edgotis Maingayi, Hook, fil., of Mount Ophir, and //. pedun-
cularis, King, of Kcdaii Peak, but much more branched than either.
This group of Jledgotis is very characteristic of our high elevations,
and the species are usually confined to one mountain-top.

TlMONIUS MONTANUS, U. S{>.

Frutcx 8-pedalis. Folia elliptica vel elliptico-lanceolata acuminata basi
cuneata, glabra, 2£-3 poll, longa, 1-1± poll. lata, nervis circa 6 paribus,
in pagina inferiore conspicuis, breviter petiolata. Stipuhe lanceolate
acuminatse. Flores 2-3 in pedunculo brevi vix 4 poll. Iongo, sessiles,
glabri, flavi. Calyx campanulatus pubescens, lobis acutis triangularibus.
CorolLne tubus longus cylindricus glaber, \ poll, longus, lob£ oblongis
obtusis.^ Stamina inclusa, antheris linearibus. Flores foeminei et fructus
non visi.

Gunong Tahan, 5000-6000 ft. Shrub 8 feet high
;

petals pale yellow
;

anthers rich chrome-yellow
; corolla-tube reddish externally. (5499.)

Resembling in habit some forms of T. jambosella, Thw., but distinguished
by its long glabrous corolla and short peduncle.

Lasianthus cfiinensis, Benth. Fl. Hongk, 1G0.
Gunong Tahan, 5000-5500 ft. Shrub 10-11 ft. ; fruit brownish. (5524.)
Ihstrib. Perak, Hongkong, Formosa.

L. coronatus, King Sf Gamble, in Journ. As. Soc. Beng. lxxiii. n. (1904) 120
Gunong Tahan, 5000-6000 ft. Shrub ; flowers white. (5503, 5438.)
Distrib. Perak.

LACE.E
Pentaphragjia grandis, n. sp.

Herba 1-2-pedalis, caule fistuloso, 1 poll, crasso. Folia alterna remota
elhptica obovata obtusa denticulata, basi inrcquilatera. superne glabra,
5 poll, longa, 2? poll, lata, subtus prsecipue in venis pilosula demd^
glabresccntia, petiolo 1 poll. Iongo. Flores 6-7 axillares, aggregati,

f poll, longi, sordide albi. Bractese ovarium subwquantes, scariosje,
caduca>. Calyx tubulosus, lobis lanceolatis oblongis obtusis, onmino'
lanugmoso-pubescens. Petala sepalis suba?qualia, apicibus recurvis
pubescentibus. Stamina linearia. Stylus validus, basi pubescens;
stigma cyhndricum crassum canaliculatum.

Gunong Tahan, 4000-5000 ft. 1-2 feet high ; flowers dirty white ; leaves
bright green fleshy, pale beneath. (5408.)

A large plant for the genus, remarkable for its tall fistular stem and larcre
flowers.

&
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VACOINIACEiE.
Vaccinium pubicarpum, n. sp.

Frutex 4-pedalis terrestris. Folia tenuiter coriacea lanceolata acuminata

acuta glabra obscure serrulata, 2 poll, longa, | poll. lata, nervis

primariis 6, petiolo 4- poll, longo. Racemi foliis breviores 2 poll, longi

laxi. Bracteae minute lineares, Flores pedicellati, pedicellis \ poll,

longis, cum calyce pubescentibus. Calyx cupulatus, lobis acutis trian-

gularibus. Corolla omnino pubescens. Staminum filamentis brevibus,

antheris linearibus oblongis, processibus 2 apicalibus rectis cylindricis,

antheras a?quantibus, omnino glabra. Stylus cylindricus crassiusculus,

apice piano. Bacca parva glol)osa pubescens sepalis coronata, j poll,

longa.

Gunong Taban, 5000-6000 ft. Shrub 4 feet high, in shady ravines.

(5443.)

Resembles V. malaccensis, Wight, which is common in the lowlands of

the Peninsula, but differs in the long acuminate leaves and pubescent

fruit.

3
4

V. LOXGIBRACTEATUM, n. sp.

Frutex ramis fuseis hirtis, pills albis. Folia alterna ovata subcordata

obtusa coriacea inferne pubescentia superne glabra, 1-1.\ poll, longa,

1^ poll, lata, petiolis pubescentibus J poll, longis. Racemi terminales

longiusculi, rhachidibus pubescentibus. Bractese foliacese coriacese

lanceolate acutse pubescentes, flores multo superantes, J—1 poll, longse,

\ poll. lata*. Flores desunt. Baccse 1 poll, longse globose pubescentes,

pedicellis \ poll, longis pubescentibus ; lobis calycis triangularibus

acutis 5, infiexis.

Gunong Tahan, 3300 ft. (5326.)

Remarkable for its pubescence and the large lanceolate bracts. The

leaves are close-set and very coriaceous, hairy beneath with conspicuous

ascending nerves.

V, Teysmakni, Miq. FL Ind. Bat. ii. 10G2.

Gunong Tahan. 3300 ft. Flowers crimson ; leaves rusty beneath. (5053.)

Distrih. Perak ; Java.

ERICACEAE.

Pieris ovalifolia, D. Don, in Edinb. Phil. Journ. xvii. (1834) 159.

Gunong Tahan, 5000-6000 ft. Small tree 15-20 feet ; flowers whitish

(5476.)

Distrih. Himalayas to Japan.

Rhododendron malayanum, Jack, in Mai. Misc. ii. (1822) no. vn. 17.

Gunong Tahan, 3300 ft. Small tree. (5323.)

Distrih. Common on hills in Malay Peninsula ; Malaya.
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Rhododendron Wrayi, King § Gamble, in Journ. As. Soc. Beng. lxxiv. n
(190G) 75.

Gunong Tahan, 4000-5000 ft. (5387.)

Distrib. Occurs also in the Kedah, Selangor, and Perak hills.

It. loxgiflorum, LindL in Journ. IJort. Soc. in. (1848) 88.

Gunong Tahan, 4000-5000 ft. Growing on trees ; flowers salmon-pink.

(5382.)

Distrib. Perak, Borneo, and Sumatra.

R. ELEGAXS, 11. sp.

Epiphytica, ramis tenuibus undulatis. Folia opposita vel 5-vertieillata

elliptico-lanceolata ohtusa basi cuneata parva, coriacea, glabra, f-1 poll,

longa, \ poll, lata, nervis inconspicuis, subtus crebre punctata superne

nitida, petiolis brevissimis
}\ }

poll, longis. Flores rubri singuli ter-

minals, J poll, longi, ? poll, lati, pedicellis requilongis pubescentibus

gracilibus. Calyx eupularis parvus, lobis brevissimis ovatis. Corolla

parva recta crassa cylindrica rubra pubescens, lobis rotundatis brevibns.

Stamina 8, filamentis pubescentibus. Ovarium hirtum. Stylus cylin-

dricus crassiusculus baud exsertus ; stigma clavatum.

Gunong Tahan, 5000 ft. Flowers bright red ; leaves dark shining green
;

growing on trees. (5429.)

A very elegant little slender-branched plant with small flowers. I know
nothing exactly like it.

EPACliIDE,E.

Leqcopogon malayanus, Jack, in Mai Misc. i. (1820) no. v. 20.

Gunong Tahan. Small tree. (5316.)

Distrib. Common on all the hills and on sandy coasts of the Peninsula

Occurs also in Borneo and Banka, with a variety in Tenasserim.

MYRSINE.E.

Ardisia rosea, King fy Gamble, in Journ. As. Soc. Beng. lxxiv. II, Extr.

(1900) 150.

Gunong Tahan, 5000-GOOO ft. Small tree ; flowers white, stalks purplish.

(54(57.) Shrub; flowers white, flower-stalks red; leaves and young
wood tinged with red. (5334.)

Distrib. Perak, on most hill-ranges at high elevations,

A. riniflora, n. sp.

Frutex validus, ramis pallidis densis. Folia coriaeea lanceolata ohtusa

basibus cuneatis, glabra, 2\ poll, longa, 1 poll, lata, carina subtus

crassiuscula, nervis copiosis, petiolo £ poll, longo. Flores axillares bini

vel terni in pedunculo 1 poll, gracili, foliis breviores. Bractese ad basin

pedunculi et pedicellorum foliacese parva? ovatrc. Sepala rotundata brevia
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baud imbricata marginibus glanduloso-dentatis. Petala lanceolata acuta,

glandulosa, glandulis magnis, \ poll, longa. Anther* lanceolate apiculatae.

Gunong Tahan, in ravines, 5000-6000 ft. Shrub 10-15 feet high
;
flower

reddish pink ; anthers brownish. (54G0.)

A shrub with the habit of Ard'ma Uttoralis, Andr., but with very stiff,

closely-veined, entire, obscurely gland-dotted leaves, and flowers in pairs

on axillary peduncles.

AKDISIA RET1NERV1A, 11. sp.

Frutex 10-12 ped. alt., ramis validis brunneis, omnino glaber. holm

lliptica, apice rotnndata, basi cuneata, 4-4 i poll, longa, 2 poll.

lata, crebre glanduloso-punctata in utraque pagina, costa superne

depressa subtus elevata crassiuscula ; nervis superne inconspicuis, subtus

elevatis horizontalibns nuraerosis valde reticulatis usque ad margmes ;

margines integri, glandulis margiualibus nnllis; petiolo vahdo brevi,

J-l poll, longo. Oymrc pauciflorae axillares breves. Flores desunt ;

pedicelli fructtferi subangnlati, ± poll, longi. Sepala 5 ovata obtusa baud

glandulifera glabra brevia. Drupa globosa multi-sulcata, \ poll, longa ;

stvlo brevi.

Gunong Tahan, 5000-6000 ft. Shrub 10-15 feet high. (5502.)

Remarkable chiefly for its stiffly coriaceous, strongly reticulated leaves.

The drupe, which is large for the genus, is marked with narrow ridges

and grooves.

coriacea e

STYRACE.E.

Don, Gen. Sust. iv 3

Gunong Tahan, 3300 ft.

D
Ki cv Gamble, in Journ. As. Soe. Bewj. lxxiv. II. extr.

(1006) 250.

Gunong Tahan, 4000-5000 ft. Tree ; flowers white, tinged near the ends of

the petals with pink, veins of flowers red. (5392.)

I have seen no authentic specimen of this plant, which
Distrib. Perak.

has onlv once been collected, by Scortechini.

ASOLEPIADACE^.

Pektasacme cal-datum, Wall, in Wight, Contrib. 60.

Kwala Teku, 500-1000 ft. (5533.)

Dhtrib. Common in streams at high altitudes in the eastern side ot the

Peninsula ; North India, Burma.

Dischidi\ coccinea, Griff. Xotulcc, iv. 45.

Gunong Tahan, 3300 ft. On trees ; flowers red ;
leaves dull crimson.

(5410.)
.

Distrib. Malay Peninsula ; common at high altitudes.
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DlSCHIDIA ALRIDA, Griff. Nohdce, iv. 46.

Grunong Tahan. On trees ; flowers pale yellow. (5399.)
Distrib. Malay Peninsula.

GENTIANACE^].
Gentiana malayana, n. sp.

Herba pusilla 1-3 poll. alt. Folia carnosa congests acuta lanceolata
sessilia Integra glabra, \~\ poll, longa. Flos terminalis * poll, longus.
Calyx tubulosus, lobis acuminatis tubum corollae superantibus. Corolla
azurea tubulosa, lobis brevibus subspathulatis apicibus rotundatis, plieis

integris. Stamina antheris Iongius hastatis praxlita. Ovarium stipi-

tatum
; stylo brevi, stigmatibus brevibus.

Gunong Tahan, 5000-6000 ft. Flowers deep sky-blue. Growing among;
moss in damp places (5473) ; on wet rocks (5479).

© v '>-

The addition of the genus Gentiana to the Flora of the Malay Peninsula i*

H

an interesting one. The species is closely allied to G. borneensis, Hook.
ril., from Kinabalu, differing chiefly in the quite entire leaves, rounded
tips of the petals and entire, not lobed, folds between them. The
anthers are narrower and more acute.

The plants collected under the two numbers seem specifically identical, but
the specimens of no. 5473 are very much smaller than those of 5479.

Caxscora trinervia, n. sp.

erba 3-5 poll, alta, eaulibus pluribus. Folia glabra ovata vel ovato-
lanceolata herbacea utrinque acuminata trinervia, ^-1 poll, longa,
iHf poll. lata. Flores in axillis superioribus, albis. Calyx tubulosus
superne angustatus }2 poll, longus, costis 8 elevatis, alternis hifurcatis,
lobis acuminatis. Corolla irregularis alba, tubo quam sepala paullo
longiore, lobis 4 oblongis rotundatis marginibus crispis, uno multo latiore,

i poll, longis. Stamina fertilia 3, antheris oblongis, uno sterili filiformi.

Stylus sat longus
; stigmatibus 2 linearibus elongatis.

(uinong Tahan, 5000-5500 ft. Herb by stream ; flowers white. (5507.)
There are two species of this genus recorded by C. 13. Clarke in his

description of the family in the " Materials for a Flora of the Malayan
Peninsula," one of which, C. diffusa, a common Indian species,' is

recorded as belonging to this region only on the authority of a specimen
collected by Lobb in Singapore and undoubtedly wrongly localised.
The other, C. pentanthera, C. B. Clarke, an endemic species, occurs
usually at high elevations

; it has five complete stamens and a regular
corolla, while C. trinervia has three complete stamens only and a
staminode and an irregular corolla.
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macula flava in ore tubi notata, f poll, longa. Capsula gracilis cylindrica

acuminata, 2^ poll, longa.

Gunong Tahan, 5000-6000 ft. Flowers purplish streaked with white, with

yellow at top of tube. (5470.)

. This species is allied to J). Jtispida, Ridl. It is unusually branched and

woody for its group.

Loxocarpus INCANA, R. Br. in Benn. PL Jan. Rar. 120.

Gunong Tahan, 5000 ft. Flowers pale violet, darker in the throat,

(5430.)

Distrib. Malay Peninsula.

L. ANGUSTIFOLIA, n. sp.

Herba acaulis, foliis Iancoolatis acutis subfalcatis plurimis, basibus in

petiolis attenuatis sericeis, f-2 poll, longis, \-\ poll, latis. Fedunculus

tenuis erectus sericeus, 2 poll, longus. Flores 2-3. Sepala lanceolata

hispido-sericea, ^ pon. longa. Corollre & poll, longa? , tubus crassus

j)allide purpureum.longius.brevis, lobi rotundati, labium inferius

Capsula cornuta curva acuminata, pilis viscidis tecta.

Gunong Tahan, 5000-0)000 ft. (5504.)

A very distinct plant with narrow lanceolate oblique leaves.

Parab<ea pyroliflora, Ridl. in Journ. Roy. As. Soc. Straits Br. no. xliv.

(1905) 67.

Kwala Teku, 300-1000 ft. (5545.)

Distrib. Originally found in the Tahan valley.

P. RUBIGINOSA, n. Sp.

Radix crassa lignosa, 6 poll, longa ; caudex brevis, 1 poll, longus, lignosus,

tomento multo rufo tectus vel nullus. Folia rosulata vel opposita ob-

lanceolata ol)tusa basin versus angustata rotundata, margine dentato,

nervis 10 paribus, superne atroviridia hispida, praisertim in marginibus,

subtus crebre punctata glabra, nervis et costa rubiginoso-toinentosis

graciles, (1-8 poll, longi, rubro-

Sepala linearia
exceptis. Pedunculi 3 vel plures,

pubescentes. Bractese minutae lineares pubescentes.

t\
Corolla alba colore roseo tinctn campanulata,

1
4 poll, longa, iobis rotundatis. Stamina brcvia 2, antheris subglobosis.

I

Gunong Tahan, 4000-5000 ft. ; on rocks. Leaves dark velvety green
;

flowers white tinged with pink. (5398.)

Flowers resembling those of P. pyroliflora, Ridl, but the style is much

shorter. The foliage is very different and more resembles that of

Didymocarpus heterophylla, "Ridl.

Cyrtandra cupulata, Ridl. in Journ. Linn. Soc, Bot. xxxii. (1890) 527.

Kwala Teku, 500-1000 ft. (5540.)

Distrib. Malay Peninsula.
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Grunong Tahan, 5000-6000 ft. Creeper very fleshy, reddish. (5483.) .

A rather woody plant with pale bark and oval fleshy leaves \ an inch long.

There are no flowers (only pods already dehisced) and no seed. Doubtless
an undescribed species, but the material is insufficient.

APETALJE.

NEPENTHACEiE.
Nepenthes Bongso, Korth. Verh. Nat. Gesch. Bot. 11), t. 14.

Gnnong Tahan, 5000 ft. Flowers dull red-brown
; cups white tinted pale

green at base and spotted with pink. (5411.)

The original plant was obtained on Merapi mountain in Sumatra. The
Tahan plant seems to resemble it very closely, but the fruit is much
larger than it is in Korthals's figure. The male flowers are small, with
4 oblong obtuse pubescent petals ,' inch long, the pedicels of the flowers

] inch. The raceme is lax and about 6 inches long. The lid of the
pitcher is densely glandular. The capsules are three-quarters of an
inch long.

N. GRACILLIMA, n. sp.

Caulis gracillimus J, poll, in diametro. Folia remota sessilia anguste
lanceolata acuminata, lamina 2-3 poll.longa \ poll, lata glabra coriilcea

;

petiolulo 5-pollieari
; amphora subeylindrica angusta, 4 poll, longa,

i poll, in diametro, superneglandulosa paullo constricta, annulo angusto'
obscure costato. Operculum orbiculare '-£ poll, longum, cervice ot
lamina pubescentibus, cornibus ad basin operculi duobus

1

1

))
poll, longis,

glandulse nullge. Kacemus masculus gracilis plus quam 6 poll, longus.
Flores parvi dissiti, pedicellis J

(>
poll, longis. Bractea? lineares sraciles

Petala 4 oblonga obtusa glabra. Kacemus fructiferus circa 6 poll!
longus

;
capsular f poll, longa? glabra?, pedicellis \ poll, longis, valva?

utrinque angustata?.

Gunong Tahan, 3300 ft. Pitchers pale green, tinted in places with dull
crimson, and mottled with dull purple ; lid of cup brighter <>reen lined
with dull crimson. (5309.)

Allied to .V. gracilis, Korth., but is a much slenderer plant ; the stem is
rounded and not angular, the leaves are not decurrent, the peristome is
faintly ribbed on the lower surface, the cup is differently coloured, and
the lid is not glandular.

LAURACE.E.
Dehaasia lancifolia, n. sp.

Arbor 25-pedalis. Folia coriacea lanceolata obtusa (siccitate rufa),
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nervisbreviter petiolata glabra, nervorum 9-11 paribus prsedita

;

ascondentibus in margine arcuatis, costa crassiuscula, 4£-7J poll, longa,

H-2 lata. PanicuL-e elongate patentes 7-8 poll, longce, ramulis paucis
brevibus pubescentibus. Flores 6-7 perparvi in cymulas in apicibus
ramulorum virescentes dispositi, pedicellis brevibus pubescentibus. Sepala

3 minuta ovata obtusa. Petala alterna ovata obtusa cucullatu pubes-
contia, quam sepala multo inajora. Stamina 9 filamentis b

antheris ovatis. Stylus quam stamina longior crassus ; stigma magnum
rotundatum crassum atrum. Drupa elliptica l^ poll, longa, pedunculo
hand multum incrassato.

Gunong Ti.han, 5000-6000 ft. Tree 11 inches in diameter, 25 feet hio-h

revissnms

( )
This fine plant is represented by two specimens, one in flower and one in

fruit, which evidently belong to the same species. The leaves are bright
brown when dry. The main nerves ascend and curving upwards at the
margin connect with each other by a loop, and the intermediate nervules
are conspicuously reticulated. The long lax panicle of short branches is

not like that of any other species known to me. The flowers are quite
those of a Dehaasia, some unisexual and some bisexual. The stigma is

remarkably thick and rounded for the genus.

Lixdera CiESiA, Iteinw. ex Vill. in Blanco, FL PMlipp. ed. 3, Nov. App. 181,
e descript.

Gunong Tahan, 5000-6000 ft. Small shrub. (5455.)

Uhtrib. Philirmines to Bornon.

LORANTHACE.E.

D
Gunong Tahan, 5500 ft, Shrub : flowers carmine

; calyx and flower-
stalks dull red

; leaves very thick and fleshy. (5337.) The leaves are
more oval in outline and more fleshy than usual,

hill-region.

Distrib. Penang.

Not rare in the

L. Lobbii, Hookjil. FL Brit. Ind. v. 204.

Gunong
Distrib.

Tahan. (5185.) Common in the hill-regions

Penang.

L. globosus, Roxb. FL lnd. i. 550.

Gunong Tahan, 4000-5000 ft. ; on trees. Flowers bright orange-red leave

D
red above and dull green beneath. (5404

LINN. JOURN,—BOTANY, VOL. XXXVIII. 2 A
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SANTALACE^E.

Henslowia vahians, Blame, Mus. Bat. Lugd-Bat. i. 244.

Gunong Tahan, 3300 ft. Climber ; fruit green, tinted dull red. (5349.)

Distrib. Tenasserim, Malacca, Borneo.

H. Lob hianA, A. DC. Prod. xiv. 631.

Gnnong Tahan, 5000-6000 ft. Creeper ; berries reddish. (5484.)

Distrib. Malay Peninsula.

EUPHOR1UAOEJE.
Chokiophyllum montanum, n. sp.

Frutex ramosus, foliis oppositis coriaceis, ellipticis, basibus angustatis,

apicibus retnsis, superne nitidis, subtus pallidioribus 2 poll, longis, | poll,

latis, breviter petiolatis, petiolo
Y

}

{)
poll, longo. Flores non visi. Capsula

tricocca globosa, coccis bivalvibus \ poll, longis. Semina \ poll, longa

rufo-castanea polita elliptica subobliqua, arillo bilobo, semen semitegente,

lobis subacutis triangularibus.

Gunong Tahan, 3300 £t. (5434.) Flowers yellow.

Very distinct from Ch. malayanvm, Benth., in its much smaller, elliptic,.

very coriaceous leaves.

MYRICACEiE.

Myrica Farqvhariana, Wall. Tent. 61.

Gunong Tahan, 5000-5500 ft. Shrub 10-12 feet high ; flowers reddish-

brown. (5519.)

Distrib. India, Malaya.

Common in the low country near the sea. This is referred to M. JSaqi,

Thunb., in the 4 Flora of British India,' v. 597, but I cannot think it is

identical with that Japanese plant.

CUPULIFERtE.
Quercus Rassa, Miq. FL hid. Bat. Suppl. 350.

Gunong Tahan, 6000 ft. (5440.) One of the very few oaks which are to

be met with at an elevation of over 3000 ft.

Distrib. Malay Peninsula and Archipelago.

MONOCOTYLEDONES.
ORCHIDE^E.

Oberonia (§ Caulescentes) coxpensata, n. sp.

Caules congesti, ]-2 poll, longi, radicibus densis tenuibus ad bases praediti.

Folia carnosa decidua linearia acuta, J poll, longa, \ poll. lata. Racemus

polliearis ad basin florifer, Bractese lanceolatse longe acuminate, ad



PLANTS FROAI GUNONG TAHAN, PAHANG. 323

racemi basin longiores, supcrne minores. Flores citrini, ^ poll, in

G

diametro. Sepala ovata obtusa. Petala lanceolata multo angustiora
;

labellum sequilongum, integrum elongato-tria ngulare, basi lato. Colu
stelidiis brevibus instructa, anthera ovata alba.

miia

© on rocks.

A very curious little plant, remarkable for its stiff short stem, its short,
erect raceme, and its quite simple lip.

LATYCLINIS GRACILIS, Hook. fil. Fl. Brit. hid. V. p. 708.
Gunong Tahan, 5000-0000 ft. Flowers pale greenish, with two broad

stripes on the lip not reaching to the tip. (5498.) A form with a very

D
long rhizome and stout distant bulbs.

P. Kingii, Hook, fil I. c.

Gunong Tahan
; on rocks at 6000 ft. Flowers yellow. (5434.)

Distrib. Perak and Borneo.

Dendrobium longipes, Hook, fil I. c. 713,

Summit of Gunong Tahan, 7100 ft. Flowers yellow faintly lined with
brown, lip and lobes mottled with crimson. (5529.)

Distrib. Hill-ranges of the centre of the Peninsula.

D. Kelsalli, Ridl. in Journ. Linn. Soc, Bot. xxxii. (1896) 237.
Gunong Tahan, 3000-0000 ft. ; on trees. (5490.)
Distrib. All the hills of the central rantre.

D. sp., with rather long bulbs, slender stems and terete acuminate leaves.
"Flower pale yellow, lip spotted and veined with reddish-brown and
with reddish hairs."

Gunong Tahan, 5000-0000 ft. (5481.)
This appears to be allied to D. gracile, Lindl., but there are no flowers

on the specimens.

D. uniflorum, Griff. Notulce, iii. 305.

Gunong Tahan, 5000-0000 ft. (5497.) At 3300 ft. (5342, 5300.) On
trees

;
creamy white, lip tinted with green and three brown lines down

the centre.

In no. 5306 the leaves are over 2 inches long and half an inch wide, of
thinner texture than those of the other two specimens. The leaves
of no. 5497 are those of the Mount Ophir form, short, thick and
oblonii'.

D
Bisticliophyllce, of the 1). unifl,

and in Borneo, where they are also abundant on the upper parts of

2a2
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the hill-ranges. There is considerable variation in the form and texture

of the leaf and also in the height and habit of the plant, though the

flowers seem to be much less variable.

Dendrobioi bifarium, Limll. Gen. Sf Sp. Orel. 81.

Gunong Tahan, 5000-5500 ft. Lip creamy white with orange blotches
;

petals and sepals, pale coffee-brown, much darker at the base. (5505.)

I cannot distinguish this from the well-known lowland plant, on which

Lindley based his species, though Mr. Robinson's note as to the colour

of the' flower (which is usually creamy with a green lip) shows some

variation from the normal. The species occurs both in the lowlands and

the hill-rci-ion of the Malay Peninsula and Borneo.

D. (§ Pedilonum) cornctitm, Hook. fil. Fl. Brit. Ind. v. 730.

Gunong Tahan, 5000 ft, ; on trees. Flowers bright magenta, stalks and

bracts the same colour ; a yellow spot on the lip. (5431.)

Distrih. Perak.

This species is closely allied both to J). KuMii, Lindl, and D. Has&eltii,

Lindl.,of Java and Sumatra. It differs but little from the latter, chiefly

in the narrower acute sepals.

D. (§ Pedilonum) subflayidum, n. sp.

Canles plures graciles teretes, 18 poll, longi, \ poll, crassi, internodiis

bipollicaribus. Folia anguste lanceolata acuminata acuta, 3 poll, longa

I
poll, lata, conspicue 5-nervia, apicibus imequalibus. Pedunculi e

caulibus defoliatis % poll, longi biflori. Bractcse ovatae. Pedicelli cum

ovariis gracilibus $ poll, longi. Flos 1| poll, longus ab apice sepali

usque ad apicein menti. Sepalum posticmn lanceolatum \ poll, longum;

sepala lateralia subtriangularia multo latiora, mentum cornutum 1 poll,

longum, apice curvo. Labellum lanceolatum, ungue longo et anguste,

limbo integro obtuso, 1 poll, longum .1 poll, latum. Columnse parte

libera brevi lata, alis alte elevatis.

Gunong Tahan, 3300 ft. Flowers yellow. (5317.) At roots of trees ;

flowers pale greenish-yellow, lip yellow, spotted with crimson near the

base on either side ; leaves tinged with dull crimson on the under face.

(5300.)

Evidently allied to D. megaceras, Hook, fil., a little known plant collected

by Maingay in Malacca and not since found. It differs chiefly in the

lip being quite entire and the limb lanceolate. J>. Anthrene, Ridl., of

Borneo is also allied.

Bulbophyllum galbinum, Ridl. in Journ. Linn. Soc.j Bot. xxxii. (189G) 267.

Gunong Tahan, 3300 ft. ; on trees. (5305.)

Distrib. Perak.
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BULBOPHYLLUM (§ Sestochilus) MICKOGLOSSUM, 11. sp.

Caulis longe repens -^ poll, crassus, internodiis { poll, longis
;
pseudo-

bulbis conicis ascendentibus I poll, longis \ poll, latis ad bases. Folia

elliptica obtusa, breviter petiolata coriacea 1^ poll, longa ^ poll. lata.

Pedunculus gracilis 1| po11. longus. Sepalum posticum ellipticum

eucullatum, sep. lateralia ovata-lanceolata falcata obtusa \ poll, longa.

Petala lata oblongo-lanceolata obtusa fere subsequalia. Labellum mini-

mum, basi late emarginato, apice decurvo, carnosum lateraliter com-

press urn vix | poll, longuni. Columna cum pede longo sursum curvo

libero, alis in margine pedis elongatis, stelidia obscura.

Gunong Tahan, 4000-5000 ft. ; on trees. Flowers dull yellow, lined and

spotted with red, movable lip pink. (5327.)

Rather small-flowered for the section and with a very small lip which is

flattened sideways and narrow, the base dilated and deeply emarginate.

In the column, the side wings are well developed along the edge of the

foot, forming rather large flanges running from the top of the column

nearly to the point at which the foot becomes free from the sepals

B. (§ Monanthaparva) Titania, n. sp.

Rhizoma longe repens, pseudobulbis arete appressis tectum. Pseudobulbi

oblongi apicibus ascendentibus ut in B, catenario, ferme I poll, longis.

Folia lanceolata }2
poll, longa \ poll, lata, basi angustato. Pedunculus

gracilis capiilaris l.V poll, longus. Bractese infundibuliformes, \ poll,

longse. Sepala lanceolata ^ poll, longa, 6-nervia, lateralia latiora.

Petala minuta \ longitudinis sepali nequantia, lanceolata umnervia.lanceolata

•SLabellum linguiforme, in medio flexum f longitudinis sepali sequau

carnosum flavum. Columna validula, stelidiis setiformibus longis.

Gunong Tahan, 5000-G000 ft.
;
growing among moss in gullies. Flowers

and stalks orange, deeper on lip and column. (5471.)

Very near B. catenarhim, but with larger flowers and pseudobulbs. The

lip is yellow and not purple, and the stelidia are as long as the body

of the column.

(§ Racemosse) vihidescens, n. sp.

Rhizoma longuni tenue, pseudobulbis nullis. Folia breviter petiolata,

petiolo crasso, lamina elliptica 1 poll, longa | poll, lata crassa carnosa

obtusa. Scapi filiformes 2 poll, longi, floribus paucis remotis. Bracteas

lanceolata3 acuminata) ovaria aequantes £ poll, longse. Flores pallide

virides, \ poll, longi, carnosi. Sepalum posticum lanceolatum obtusum,

sep. lateralia ad bases gibbosa sublanceolata subobtusa. Petala linearia

falcata obtusa. Labellum sepalo sequale carnosum crassum linguiforme

obtusum profundo canaliculatum brunneum papillosum,

minima, stelidiis obscuris.

Columna
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Gunong Tahan, 3300 £t. ; on trees. Flowers pale green, lip brown.

(5313.)

Remarkable for the absence of pseudobnlbs and the thick fleshy leaves,

unusual in tin's section.

Eria nutans, Lindl. Bot. Reg. (1840) Misc. 83.

Gunong Tahan, (>000 ft. Flowers white, lip and two inner petals tipped

with yellow
; sepals tinged with pink ; bracts pale dull red. (5439.)

Distril>. A common plant all over the Peninsula.

, (§ Hymencria) CARUNCULATA, n. sp.

Pseudobulbi carnosi crassi subteretes, 2 poll, longi. Folia coriacea lanceo-

lata ad basin angustata, apicibus acutis, 5 poll, longa, 1 poll. lata.

Uacemus ad basin florifer 5 poll, longus. Flores copiosi parvi congest!,

J poll, longi. Bractese ovatae reflexa, TV poll, longa?. Rhachis cum
pedicellis rufo-tomentosa. iSepalum posticum ovatum, sep. lateralia

triangularia ovata obtusa, omnia pubescentia, mentuin breve rotnndatum
sepali limbo requale. Potala ovata, apicibus rotundatis. Labellum
sepalis longius trilobum, lobis lateralibus ovato-Janceolatis, maroinibns
appressis carnosis quasi callos formantibus, lobo medio cum ungue
angusto et limbo trilobo obovato, Iobulis rotundatis vix distinctis.

Columna brevis lata subquadrata.

Gunong Tahan, 5000-GOOO ft. ; on rocks, Flower pallid brownish-white,
lip edged with flesh-colour. (5445.)

Allied to E. Maingayi, Hook. fil. The lip is rather curious in form, the

side-lobes meet by their inner faces over the claw of the mid-lobe, and
being very fleshy almost form a callus-like mass.

E. longifolia, Hook, fil FL Brit. Tnd. v. 790.

Gunong Tahan, 5000-5500 ft. ; oil trees. Flowers white, lip purple, edge of

petals spotted with purple. (5515.)

Distrib. Not rare on the central hill-ran ires.

teketifolia, Griff. Notulce, iii. 2 (J8.

Gunong Tahan, 5000-5500 ft. ; on trees. Flowers creamy white, base
of lip pink ; sweet-scented. (5527.)

Distrih. Common on tr*»ps ;it fvnm 9f\00 f^M nmvn^a ;« +L^ T>„„:., ,.,i„ „„j

Borneo.

E. ferox, BJ. Mas. Bot. Lvgd.-Bat. i. 184.

Gunong Tahan, 5000-5500 ft. ; on the ground. Flowers creamy white, lip

mottled with purple. (551G.)

Distrib. Malay Peninsula, Java, Borneo.
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Eeia (§ Dilochiopsis) Scortechinii, JfooLjiL FL Brit Ind. v. 809.

Gunong Tahan, 5000 ft. Stalks up to 8 feet high ; bracts white, flowers

white, tinted with pink. (5433.)

Distrib. Hill-ranges of the Peninsula,

E. (§ Acridostachya) reptans, n. sp.

Ehizoma longe repens validum lignum, radicibus tenuibus. Pseudobulbi

ascendentes, pollicem distantes, cylindrici pollicares, cum vaginis ar-

genteis involutis. Folium in quoque pseudobulbo singulum anguste

lanceolato-lineare subacutum valde coriaceum 6 pollices longum }2
pollices

latum. Scapus 12-pollicaris, basi (7 poll.) nudo rufo-tomentoso cum
bracteis paucis ovatis dissitis vix ^2

poll, longis. Racemus densus 1 poll.

longus, omnino rufo-tomentosus. Rracteae mininue ovate. Ovarium

cum pedicello j poll, longum. Sepalum posticum oblongum cucullatum,

sep. lateralia ovata falcata triangularia subacuta tomentosa. Mentum

^ poll, longum rectum cylindricum subclavatum. Petala lata ovata

lanceolata glabra. Label luni oblongum rotundatum integrum, margini-O O O 7 O
bus undulatis vix ad basin angustatum, fascia media incrassata minute

papillosa. Columna parte libera brevi; rostellum rotundatum sub-

emarginatum.

Gunong Tahan, 5000-6000 £t. ; on rocks. Flowers pale yellow. (5446.)

Rather a striking plant for its section with its long creeping rhizomes,

distant bulbs, and long wiry roots.

E. (§ Acridostachya) crassipes, n. sp.

Pseudobulbi in rhizomate crasso ligneo congesti conici rugosi vaginis

atrobrunneis coriaceis pollicaribus tecti. Folia bina coriacea lineari-

lanceolata acuta, 5 poll, longa, I poll. lata. Scapus 12 poll., dimidio

inferiore nudo, argenteo-tomentosus. Racemus densus rufb-argenteo-

tomentosus. Bracte?e sparsre minimpe lanceolatre acute. Sepala ovata

obtusa pubescentia^ lateralia semi-orbicularia. Mentum breve rectum

clavatum. Petala parva angusta lanceolata curva. Labellum brevius

tenue integrum oblongum flabellulatum, apice rotnndato undulato.

Capsula oblanceolata in uno latere fissa.

Gunong Tahan, 5000 ft. (5336.) Allied to E. brunnea, Ridl., but with a

different lip. The specimens are nearly out of flower.

Ceratostylis gracilis, Bhune, Bijdr. 306.

Gunong Tahan, 5000-5500 ft. (5528.)

Distrib. Common all over the Peninsula and Java.

Phreatia listrophora, Ridl. in Journ. Linn. Soc, Bot. xxxii. (1806) 307.

Gunong Tahan, 5000-6000 ft. Flowers white, strongly scented. (5469.)

Distrib. Malay Peninsula,
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Nepiielaphyllum pflchrum, Blume, Bijdr. 373.

Gunong Tahan, 3300 ft. ; on ground among dead leaves Lip white, lined

in the centre with green and outside with dull crimson
;
petals dull

crimson-red
; leaves resembling a dead leaf. (5302.)

I)

Tainta speciosa, Blame, JJijdr. 354.

Gunong Tahan, 3300 ft. ; on the ground. Flowers dull pale green lined

with crimson, point of lip yellow : stalks and pseudobulbs dull purple.

(5308.)

Bistrib. Not rare at high elevations all over the Peninsula, also Java.

T. VEGETISSIMA, II. sp.

Rhizoma breviter repens, pseudobulbis approximatis }2-} poll, longis,

vaginis papyraceis reticulatis tectis. Folium ovatnm acutum margine in-

crassato, breviter petiolatum, V2-l\ ]>oll. longum pollicem latum, lueidum

purpurascens, nervis parallelis 6, petiolo kermesino. Scapus lateralis

pseudobulbo approximatus gracilis 9 poll, longus, bracteis vaginantibus

reticulatis 2 ad basin proximis, superne nno lineari circa £ poll, longo.

Racemus laxus triflorus
; bractea? fiorifera? lanceolata? acuta? \ poll, longse.

Pedicellus gracilis cum ovario ]-§ poll, longus. Sepala anguste lanceo-

lata acuminata \ poll, longa
1\T poll, lata, inferiora basi gibba. Petala

quam sepala latiora et breviora trinervia. Labellum obovato-orbiculare

.]
jioll. longum, \ poll, latum integrum, disco kermesino margine flavo,

callis semi-orbicularibus duobus ad basin instructo. Oolumna elongate

curva gracilis, rostello rotundato integro, alis distinctis rotundatis.

Gunong Tahan, 3300 ft. ; on the ground. Flowers pale yellow closely

lined with crimson, lip edged with yellow, centre crimson ; leaves

shining purplish-brown, stalks crimson. (5314.)

A very distinct and pretty plant allied to no species very distinctly, but in

some points' approaching T. grandifiora, Ridl. Like that plant its stem

and leaves suggest an affinity with Nepiielaphyllum and there is also

some similarity in the column, but the absence of the spur prevents its

being referred to that genus.

Kt>bPATHOGLOTTis aurea, LindL Paxt. Fl. Gard. i. (1850) 1G.

Gunong Tahan, 5000 ft. (5441.)

The usual big form described as S. Wrayi, Hook. til. Fl. Brit. Ind. v. 813.

Fist rib. Malay Peninsula, Borneo.

Arundina speciosa, Blame, Bijdr. 401.

Gunong Tahan, 5000-G000 ft. ; among brushwood in ravines. Petals pale

pink, lip magenta ribbed with yellow. (544$.) Common in all our

hill-ranges.

Jtistrib. From India to Java.
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Calanthe Ci

Kwala Jelai, 500-1000 ft. Flowers pure white ; bracts pale green
;
column

and lip tinned with sulphur-yellow. (55-12 )

I)

Ccelogyne caenea, Hook. fil. Brit. Ind. v. 838.

Gunong Tahan, 5000-6000 ft. ; on low stems in shad^ thickets. Flowers

white, lip and column streaked with yellow.

Dutrib. Perak.

C. STENOCHILA. Hook. fil. 1. C. 837.

Gunong Tahan, 5000 ft. ; on trees. Flowers pale red-brown veined with

brown on the sides of the lip. (5432.)

Distrih. Perak.

C. CYMBIDIOIPES, 11. sp.

Rhizoma crassum ligneum, pseudobuI!)is cylindricis 3-pollicaribus. Folia

lanceolata acuminata longe petiolata basi cuneata, 14 poll, longa 2\ poll,

lata ; nervis conspicuis elevatis 3, cum 2 minus elevatis, petiolo 3 poll,

longo. Racemus longus pendulus. Flores remoti magni. Bracteae

oblongre truncataa papyracese pallide brunnea?, 1 poll, longse, persistentes.

Pedicelli § poll, longi. Sepala anguste lanceolata acuta, 1} poll, longa,

Labellum late

obovatum trilobum, lobis lateralibus magnis rotundatis, lobo medio parvo

rotundato, nervis tres medianis alte cristatis praisertim ad basin, undulato-

cristatis in disco et cristato-carnosis in lobo medio.

A poll. lata. Petala quam sepala paullo l>reviora.

Coin 1mna longa

curvula, marginibus clinandrii ovatis lobatis, lobulis obtusis insequalibus.

Antl ealeata eloneatalera gaieaia ciongaia cum laterums excisis, quamlateriluis clinandrium

brevior, apice lato obtuso. Eostellum crassum rotundatum emarginatum.

Gunong Tahan, 5000-0000 ft. Flowers whitish, stalks pale brown, lip

striped with brown, white, and yellow. (5405.)

A handsome species, allied to C. Dayana, Reichenb. f., but differing in the

narrower pseudobulb, laxer spike, and long narrow petals and sepals.

Pholidota rarviflora, Hook. fil. 1c. PI. 1891.

Summit of Gunong Tahan, 7100 ft. Leaves glaucous green ;
flower-stalks

greenish, flowers white. (5531.)

Var. pumila, n. var. Pseudobulbi congesti conico-oblongi, £ poll, longi.

Folium ovatum, * poll, longum, ^ poll, latum. Racemus 2 poll, longus.

Flores ferine -j poll, longi.

Gunong Tahan, 7100 ft. (5530.)

So different in habit from the typical form as to appear at first sight a very

distinct species. As, however, the flowers are similar, I conclude that it

is merely a condensed form due to its habitat.
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Bromheadia alticola, Ridl in Journ. Linn. Soc, Boi. xxviii. (1801) 338.
Gunong Tahan, 3300 ft. Flowers creamy white. (5428.) Common at

high and low altitudes on trees.

Distrib. Selangor, Singapore.

Thrixspermum Scortechinu, Ridl. Fl Mai. Pen., Monocot. i. 183.
Gunong Tahan, 5000-5500 ft. ; on trees. (5512.)

Distrib. Malay Peninsula.

Appendicula rupestris, Ridl in Joum. Linn. Soc, Bot. xxxii. (1890) 391.
Kwala Tahan, 500-1000 ft. Flowers yellowish-white

; top of column pink.
(5537.) From the type-locality.

Acriopsis javanica, Blume, Bijdr. 337.

Gunong Tahan, 4000-5000 ft. (5412.) Fruiting specimen only.
Distrib. Malay Peninsula, Tenasserim, Sumatra, Java.

Het.eria elegans, n. sp.

Caulis 3 poll, longus. Folia ovata acuminata acuta trinervia, 3 poll, longa
1 poll, lata, glabra, petiolo vaginante 1}2 poll, longo. Pedunculus cum
racemo 18-pollicari, basi (12 poll.) nudo. Racemus multiflorus, laxi-

usculus
;

rachis albopubescens. Flores vix plus quam T
^ poll, longi,

pedicello cum ovario j poll, longo. Bractefe lanceolatse acuminata?.
Sepala ovata obtusa glabra. Petala anguste linearia apicibus dilatatis.

Labellum quam sepala brevius oblongum ovatum saccatum, cum processi-
bus carnosis clavatis ]>luribus in sacco ; carunculo carnoso in apice labelli.

Columna basi angusta, superne dilatata. Rostellum late excisum, lobis
latis obtusis.

Gunong Tahan, 5000-0000 ft. Flowers greenish. (54G6.)
Near II. data, Hook, fil., of Batang Padang, but differs in having a laxer

spike, narrower petals, and a different lip.

Habenaria zosterostyloides, Hook. fil. Fl. Brit. bid. vi. 155.
Gunong Tahan, 5000-0000 ft. Flowers greenish. (5480.)
Distrib. Also occurs on Mt. Ophir and other hills in the Peninsula.

C
Gunong Tahan, 5000-0000 ft. Leaves chequered pale green and white;

lateral petals spotted with black-purple terminally. (5442.) .Specimen
in fruit only

; determination doubtful.

Distrib. Malay Peninsula, Siam.

APOSTASIACEiE.

ArosTASiA nuda, R. Br. in Wall. PL As. Rar. i. 70.

Gunong Tahan, 3300 ft. Flowers white. (5318.)
Distrib. Common in the Peninsula; also North-East India; Sumatra, Javr
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ZINGIBERACE.E.

Hedychium COLLINUM, Midi, in Journ. Roy. As. Soc. Straits Br. xxxii.

(1899) 103.

Gunong Tahan, 5000-5600 ft. Flowers white, stamens brownish ;
strongly

scented. (5513.) Apparently the same species as I obtained on Kedah

Peak, but a bigger and taller plant about 5 feet high. I had only one

rather stunted plant from a somewhat exposed precipice. The calyx

and corolla-tube are pubescent in this plant.

Zingiber gracile, Jack, in Mai. Misc. i. (1820) no. I. 1.

Gunong Tahan, 3300 ft. (5305.) Exactly the ordinary form as far as

the specimen goes, but the field-note says :
" Flowers pale yellow, bracts

yellow, lower ones streaked with green ; flower-stalk dull red." The

bracts of this species are normally dull red.

Camptandra parvula, Ridl. L c. 101.

Kwala Teku, 500-1000 ft. Flowers white, throat yellow (5532.)

Distrib. Malar Peninsula.

CoNAMOMTJM UTRICULOSUM, Ridl. L C. 122.

Gunong Tahan, 3300 ft.

Distrib. Perak Hills.

Flowers yellow (5124.)

Geostachys elegans, Ridl. I. c. 160.

Gunong Tahan, 5000-5500 ft. Flowers yellow, the sides of the lip mottled

with red, the lower surface of the leaves purple. (5511.)

Distrib. Mount Ophir.

This is quite like the Mount Ophir plant, but the stamen in the one perfect

flower I was able to examine has a distinct little lacerate crest.

LILTACE.E.

Dracaena Porteri, Baker, in Journ. Bat. xi. (1873) 262.

Gunong Tahan, 3300 ft. Flowers white, leaves green; about 3 feet high

(5371.)

Distrib. Common all over the Peninsula ; Singapore, Siam.

BURMAXXIACE.E.

BURMANNIA DISTICHA, Linn. Sp. PL 287.

Gunong Tahan, 4000-5000 ft. Flowers light

Growing among low scrub, on ridges (5.'

green ; bracts pale violet.

On damp places in

open (5119). Common at high elevations.

Distrib. India, Sumatra, China, Australia.

B. longifolia, Becc. Malesia, i. 214.

Gunong Tahan, 3300 ft. Flowers and bracts white, petals tinted on edges

pale blue. (5230.) Usually with the last.

Distrib. Malay Peninsula, Borneo.
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EiE
XYRIS .GRANDIS, 11. sp.

Herba valida
; foliis magnis late ensiformibus acuminatis equitantibus sub-

eoriaceis, 24 poll, longis, £ poll, latis. Scapus brevior, 19 poll, longus, teres.

Capitulum obovatnm magnum £ poll, in diametro. Bracteae exteriores
lanceolate acuta? £ poll, longie, atrobrunneaj iucidae. Sepala 3 insequalia,

lanceolata acuta cartilaginea atrobrunnea. Petala 3 cuneato-oblonga,
marginibus laceratis, flava. Stamina oblonga glabra. Stylus cum
brachiis 3 elongatis extrusis.

Gunong Tahan, 3300 ft. Flowers yellow, leaves green tinted with red.

brown at the base.

This is the finest Xyris I know ; the great sword-like leaves recall those of
Cladium Maingayi, C. B. Clarke, of Mt. Ophir, and are quite unlike
those of any other species.

X. Hidleyi, Rendle, in Journ. Bot. xxxvii. (1890) 505.
Gunong Tahan, 5000-0000 ft., in damp places on rocks. Flowers brighto

cadmium-yellow, turning white. (5450.)
Distrib. Kedah Teak.

The original specimen from Kedah Peak is somewhat taller with slightly
larger heads, but the plants from the two localities are evidently
conspecific (A. P. It.).

AIUOEiE.
SCIXDAPSUS SCORTECHINII, Hook, fil Fl. Brit. 1,1(1. vi. 541.
Gunong Tahan, 3300 ft., climbing on trees. Whole flower pale vellow

(5307.)

Distrib. Common in all the hill districts in the Peninsula.

ERIOCAULONACEjE.

E
Gunong Tahan, 5000-5000 ft. Flower-heads greyish- white. (5510.)
I take this to be a form of the Javan plant described by Ruhland, but have

seen no type. Plants collected by Horsfield at Pawa Divane seem to he
the same thing.

j— r>

GYMNOSPERM^E.

COXIFERtE.
Aqathis loranthifolia, Salisb. in Trans. Linn. Soc. viii. (1807) 312.
Gunong Tahan, 5000-6000 ft. Tree from 35-40 feet high, in sheltered

gullies. (5488.)
°

Distrib. Malay Peninsula and Archipelago.
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Dacrydium elatum, Wall, ex Hook. Lond. Journ. Bat. ii. (1843) 144.

Gunong Tahan, 3300 ft. Tree (30-80 feet tall. (5380.)

Distrib. Common at high altitudes in the Peninsula and Archipelago.

Podocarpub cupressina, R. Br. ex Mirb. in Mem. Mus. Par. xiii. (1825) 75.

Gunong Tahan, 3300 ft. Tree 50-GO feet high. (5354.)

Distrib. Common at such altitudes in the Peninsula and Islands.

K
Gunong Tahan, 5OO0-G0O0 ft. Tree 20 feet high, branches at right angles

to the stem.

Distrib. Not previously recorded from the Malay Peninsula; Java.

PTERIDOPHYTA.
(With A. Gepp, M.A., F.L.S.)

Gleichenia dicarpa, R. Br. Prodr. 161.

Gunong Tahan, 4000-5000 ft. (5407.)

G. Norrisii, Mett. ex Kuhn, in Linncea, xxxvi. (1869-70) 165.

Gunong Tahan,

(5358.)

3300 ft.; climbing fern. Leaves bluish-white beneath

Cyathea brunonis, Wall, ex Hook. Sp. Fil. i. 15.

Gunong Tahan. (5379.)

Alsophila Kingi, C. B. Clarke, ex Bedd. Handb. Ferns Brit. Lid. 475.

Gunong Tahan, 3300 ft. Tree-fern, stem about 4 feet high. (5425.)

Matonia pectinata, R. Br. in Wall. PL Asiat. Rar. i. t. 16.

Gunong Tahan, 3300 ft. (5351.)

Lecanopteris carnosa, Blume, Enum. PI. Jar. 120.

Gunong Tahan, 4000-5000 ft.; growing on trees on ridges. (5389.)

Hymenophyllum polyanthos, Sic. in Sclirad. Journ. 1800, 102.

Gunong Tahan, 3300 ft.; growing in damp places on trees. (5422.)

Trichomanes pallidum, Blume, Enum. PL Jar. 225.

Gunong Tahan, 5000-6000 ft. ; on damp shady rocks

T. digitatum, Sw. Syn. Fil. 370, 422.

Gunong Tahan, 4000-5000 ft.; growing on rocks

(5401.)

T. Pluma, Hook. Ic. PL t. 997.

Gunong Tahan, 3300-5000 ft. (5359, 5385.)

(5474.)

Pale olive-ii'reen
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Trichomanes apiifolium, Presl, Hymenopk 16, 44.

Gunong Tahan, 3300 ft.; growing in damp places, (5421.)

%
T. radicans, Sic. in ScJirad. Journ. 1800, 97.

Gunong Tahan, 3300 ft.; growing in damp places. (5410.) Specimen
in very shrivelled condition, but apparently this species.

Humata pedata, J. Smith, in Hook. Journ. Bot. iii. (1841) 416.
Gunong Tahan, 5000-6000 ft.; growing on trees. (5437, 5472.)

Davallia pinnata var. gracilis, Jlook. <y Bak. Syn. Fil. 98.

Gunong Tahan, 3300 ft. (5377.)

Llndsaya rigida, ,/. Smith, I. c. 415.

Gunong Tahan, 5000 ft. (5547.)

L. cultrata, Sw. Syn. Fil. 119.

Gunong Tahan, 5000-5500 ft. ; on rocks. (5521.)

L. scandens, Hook. Spec. Fil. i. 205.

Gunong Tahan, 3300 ft.; climbing fern on trees. (5368, 5418.)

L. FLABELLULATA, Bryand. in Trans. Linn. Soc. iii. (1797) 41.

Gunong Tahan, 3300 ft. (5372.)

L. divergens, Wall, ex Jlook. <y Grew Tc. Fil. t. 226.
Gunong Tahan, 3300 ft. (5373.)

Oleanpra nbbiiformis, Cav. in Anal. Hist. Nat. i. (1799) 115.
Gunong Tahan, 3300 ft.; climbing fern. (5357.)

Dipteris Horsfieldii, Bedd. Ferns Brit. Ind. t. 321.
Gunong Tahan, 3300 ft. (5350.)

Polypodium hirtum, Hook. Spec. Fil. iv. 170.

Gunong Tahan, 5000-6000 ft.; growing on trees. (5478.)

P. streptophyllum, Baker, in Journ. Bot. xvii. (1879) 42.
Gunong Tahan, 4000-5000 ft.; growing on rocks. (5394.)

P. OUCULLATUM, Nees 8f Blame, in Nova Acta, xi. (1823) 121.
Gunong Tahan, 5000-5500 ft.; on rocks. (5522.)

P. venulosum, Blume, Enum. PL Jav. 128.

Gunong Tahan, 5000-6000 ft.; growing on trees. (5463.)

P. (Phymatodes) stenopiiyllum, Blame, Enum. PI. Jav. 124.
Gunong Tahan, 4000-5000 ft.; growing on trees. (5386.)
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Polypodium Wrayi, Baker, in Journ. Bot. xxv. (1887) 206.

Gunong Tahan; growing on rocks at 5000-6000 ft. (5494.)

P. laciniatum, Blume, Enum. PL Jav. 131.

Gunong Tahan, 5000-G000 ft.; growing on damp rocks. (5459.)

Vittaria falcata, Kunze, in Bot. Zeit. vi. (1848) 198.

Gunong Tahan, 3300 ft,
;
growing on trees. (5301.)

TiENITIS BLECHNOIDES, Sw. Syn. Fil. pp. 24, 220.

Gunong Tahan, 3300 ft.; growing on the ground. (5345.)

Elaphoglossum latifolium, J. Smith, in Hook. Bond. Journ. Boi. i. (1842) 197.

Gunong Tahan, 5000-6000 ft.; growing on trees, (54G4.)

Schiz^a malaccaka, Baker, Syn. Fil. 428,

Gunong Tahan, 4000-5000 ft.
;

growing on the ground and on trees.

(5403.)

Lycopodium casuarinoides, Spring, Monogr. Lycop. i. 94.

Gunong Tahan, 4000-5000 ft.; climbing among high bushes, &c. (5398.)

L. nummularifolium, Blume, Enum. PL Jav. ii. 263.

Kwala Teku, 500-1000 ft. (5541.)

Selaginella plumosa, Baker, in Journ. Bot. xxi. (1883) 144.

Gunong Tahan, 3300 ft.; growing on the earth in jungle. (5361.)

S. VVallichii, Spring, Monogr. Lycop. ii. 143.

Gunong Tahan, 3300 ft. Stalks dull red. (5414.)

S. atroviridis, Spring, L c. 124.

Gunong Tahan, 3300 ft. Green, stalks dull red. (5366.)

BRYOPHYTA.
(By A. Gepp, M.A., F.L.S.)

Sphagnum Junghuhnianum, Doz. Sf Molk. BryoL Jav. i. 27.

Gunong Tahan, 6000 ft. Pale green, the tops pale reddish-brown. (5435.)

Eucamptodon macrocalyx, C. MillL Syn. Muse, i. 346.

Gunong Tahan, 5000-5500 ft.; growing on 5527 (Eria teretifolia)

.

Leucobryum chlorophyllosum, C. Mull. Syn. Muse. ii. 535.

Gunong Tahan, 3300 ft.
;
growing on trees. (5420.)

Trichostbleum scabrellum, Jaeg. fy Sauerb. Sp. § Gen. Muse. ii. 484.

Gunong Tahan, 3300 ft. ;
growing on small tree. (5417.)
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Mxiopenpron DIVARICATUM, Lindb. in Ofv. Fet.-Akad. Fbvlu Stockh. xviii

1861 (1802) 375.

Gunong Tahan, 5000-6000 ft. Fruit yellowish. (5490.)

Mastigobryum sp.

Gunong Tahan, 3300 ft. (5374.)

Lepidozia Wallichiana, Goitsche, Syn, llepat. 204.

Gunong Tahan, 3300 ft; on dead tree. Delicate pale green. (5360.)

LICHENES.
(By Miss A. Lorrain Smith, F.L.S.)

Stereocaulon coralloipes, Fries, Sched. Crit. iv. 24, var.

Gunong Tahan, 3300 ft,
;
growing amongst moss. Colour very pale sea-

green. (5348.)

Usnea dasypoga, Nyl. ex Stiz. in St. Gall. Nat. Ges. (1876) 202.

Gunong Tahan, 3300 ft.; growing on branches of trees. Dull ; very pale

green. (5353.)

Cladonia macilentAj 11ofm. DeutscJd. Fl. 126.

Gunong Tahan, 4000-5000 ft.; on trees. Pale dull green ; fruiting tops

bright red. (5402.)

C. rangiferina, Hoffm. I. c. 114.

Gunong Tahan, 5000 ft.; growing on the ground White, slightly tinged

with green. (5331.)

FUNGI.
(By Miss A. Lorrain Smith, F.L.S.)

Hexagonia tenuis, Fries, Epicr. 498.

Gunong Tahan, 3300 ft.; on dead wood. Shaded with warm brown above,

brown powdered with white beneath. (5423.)

Lachnoclamum brasiliense, Sacc. Syll. Finn/, vi. 738.

Gunong Tahan, 3300 ft; on dead wood. Very pale brown. (5416.)

Pants sp.

Gunong Tahan, 3300 ft; on dead wood. White shaded with warm brown
above, pure white beneath. (5310.)

Clavaria rrsiFORMIS, Sowerby, Engl. Fungi, t 234.

Gunong Tahan. 3300 ft; growing among moss, &c. Whole plant ochre-
yellow. (5346.)
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Brassica Crosses. By Arthur W. Sutton, F.L.S.

(Plates 24—35.)

[Read 16th January, 1908.]

In 1899 I was attracted to the study of crosses among species and varieties

o£ Brassicas by a statement in one of the leading agricultural journals that

certain types mentioned by the writer do not hybridize naturally, and

r of

destroying the highly selected forms which the seedsman is at so much pains

to keep true.

As experience gained during many years' association with practical seed-

growing convinced me that the statement was incorrect, I decided to put the

matter to a practical test in order to place on record the results obtained, and

to show which species and varieties of Brassica would intercross and which

would not.

therefore can be grown in close proximity to each other without fea

In the first experiments, begun in 1900, the varieties of Brassica oleracea,

L., shown in figs. 1 to 9 (PL 24), were planted side by side so that cross-

fertilization might take place wherever such was possible. (For names of

these varieties see list on page 3-47,)

The seed saved from these plants gave rise to an extremely heterogeneous

collection of nondescript forms, few or none of which were true to the female

parental type. Various types, however, were noticed which there was every

reason to believe would, if it were possible to perpetuate them, become
valuable additions to the economic plants of the farm or garden. From
these the forms represented in figs. 10, 1.1, 12, & 13 (PL 25) have been

fixed, and come fairlv true from seed.

In a later season the experiment was repeated with the addition of varieties

of Turnips (Brassica Rapa, L.), Swedes {Brassica campestris, L., var. Napo-
brassica

}
DC), and non-bulbing oil-yielding Rape (Brassica campestris, var.

oleifera, DC).
Instead, however, of all being planted in one large patch, they were

arranged in small isolated groups of seven plants each. Two of the plants

were of one variety, and round them were placed five of another kind. In

this manner about twenty such double combinations were arranged and the

seed saved and grown.

A large collection of mongrel plants was obtained ; the results were

entirely in accordance with my previous experience, and proved that while

no variety derived from Brassica oleracea was affected by the pollen of Rape,

Swede or Turnip, and vice versa, yet all the types of B. oleracea would freely

intercross between themselves, and this was i equally true of many varieties

of Turnip, Swede, and Rape.

Hitherto I had been content to note such species of Brassica as would
LINN. JOURN.—BOTANY, VOL. XXXVIII. 2B
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The Brassicas selected for this experiment are shown on Plate 26, and

consist of :

—

Fig. 1G. Colza Rape (Brassica campestris, L., var. oleifera, DC). Resembles

the (Swede in its glaucous leaves, which when young are hispid,

but its flowers are bright canary-yellow,

17. Ragged Jack Kale. A plant resembling in general"! _.^ _ L
. .

° „ , , . 1 lowersM

V

V

M

character the Colza Rape and Asparagus Kale, but I

, . ,
1 * > bright canary-

with laciniated leaves. , ,,

18. Asparagus Kale closely allied to Colza Rape. j

„ ,, ^ t , , T1 . . T 7 x . The flowers of these
19. Kohl Rabi {Brassica oleracea, L., caulo-rapa). ) ,

20. Thousand-headed Kale (Brassica oleracea, L. I

^
rl ,v

^> almost alike and
acephala).

21. Drumhead Cabbage (Z>. oleracea, L., rajntata).
,, *-^. ^* M«*««*^,. „.~—n

of a pale yellow

COlour.

Swede Turnips, viz. :

—

„ 22. Purple-top Round White-fleshed (Brassica campestris, L., var. Aapo-

brassica communis, DC).

Flowers bright canary-colour.

2li. Purple-top Round Yellow-fleshed"! Brassica campestris, L., var.

24. „ Tankard „ J Aapo-brassica Rutabaga, DC.

Flowers pale buff-colour.

Turnips, viz. :

25. | Gree,1-toP YeUow-fleslied 1 ? ^ra ,,;m y^ j
Purple-top \ ellow-fleshed J

Flowers pale buff-colour.

„ 20. Purple-top White-fleshedl
yy^^ra

„ 27. Green-top A\ lute-fleshed J

Flowers bright canary-colour.

From this point I had the advantage of the able assistance of Professor

Percivab who personally emasculated the blooms and applied the desired

pollen.

intercross when planted in close association, but looking over the plants

raised in the last experiment with Professor Percival of University College,

Reading, we concluded that the experiment would be far more complete if a

series of carefully controlled artificial crosses were undertaken in order to

ascertain whether some of the species or varieties which had not naturally

intercrossed in the previous experiment, might do so when the flowers

were artificially pollinated. •

«

i
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I

.

The chief objects we had in view were :

(1) To determine which varieties of Brassica would cross with each

other, and whether the plants of the first filial generation (F 1)

were fertile or sterile.

(2) To draw such conclusions as might be possible from results thus

obtained concerning the origin of the principal distinct types of

Swedes and Turnips, and more especially to ascertain whether the

White-fleshed and Yellow-fleshed Swedes had a common origin,

as also the White-fleshed and Yellow-fleshed Turnips.

To ascertain whether a Yellow-fleshed Turnip similar to those

termed " Hybrid Turnips " by some seedsmen and farmers could

be produced by crossing the Swede {Brassica eampestris, L., var.

(»)

Napo-hrassiea,

Rapa, L.).

) with the White-fleshed Turnip (B

(4) Incidentally we wished to obtain light upon the relationship of the

different cultivated forms of Brassica.

Arising out of these experiments it became evident that the results had a

definite bearing on Mendelian phenomena.

The plants used for crossing were grown in the open trial grounds, but

flowers selected for fertilization were very carefully emasculated before the

stamens were ripe, and enclosed in small paper envelopes. The pollen was

obtained onlv from flowers which were allowed to open inside close-fitting

paper bags to prevent the possibility of stray pollen becoming mixed with

that which was to be used in the experiments.

Many apparently unopened flowers were found to be useless for our

purpose on account of the attack of minute larvpe of species of Meligethes and

Cecidomyia, which had fed on the immature pollen in the anther lobes

and scattered some of it in the inside of the flowers.

In addition to the greatest care in emasculation and in the exclusion of

insects laro-e and small, each stigma was examined with a Coddington lens to

make certain of its clean state before the application of the pollen.

Over 80 distinct crosses were attempted.

Taking into consideration the results obtained from them, they may be

arranged in three groups, viz.

:

Group I. Crosses from which no seed was obtained.

'?

?>

II. Those plants from which seeds were produced but the plants

raised from them -proved self-sterile.

III. Those plants from which seeds were obtained and the plants

from which were quite fertile among themselves.

2b 2
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Cabbage
m

Group ./.—No seed resulted from the pollination of

f Swedes,

Turnips,

Thousand-headed Kale 5- with <! Colza Rape,
Kohl Rabi J

j
Asparagus Kale,

L,
Ragged Jack Kale,

or the reverse pollinations.

In some instances the pollen appeared to act as a stimulus to the growth of
the pericarp of the fruit, the pods growing to the normal size or even larger,
but the ovules were abortive.

Group 11.—To this group belongs the cross

White-fleshed
$ ?

Tnrnir
on Swede

> and its reciprocal Swede on
Wĥ "flesh^

1 Turnip,

which proved remarkable in many ways.

When the Swede is fertilized by the Turnip, that is, when the Swede is

made the seed-bearer, the seeds obtained are abundant. They are large
black-coated like those of the typical Swede, and contain embryos which
grow vigorously into fine healthy plants.

In the reciprocal cross, that is, whore the Turnip is fertilized by Swede
pollen, the Turnip being the seed-bearer, the seeds produced are rather paler
in coat colour than those of the normal Turnip and always smaller and
shrivelled. Moreover, it is difficult to germinate and rear seedlings from
them in open ground, though there is little difficulty in doing this with
the seeds of the reverse cross.

These points have been tested many times during two seasons, always with
the same results.

At first the seeds of the crosses were sown in carefully prepared beds in
the open ground

; and from the fact that no plants were obtained from the
seeds of the Swede $ on Turnip ? cross, we were inclined to conclude that
the embryos in the seeds were abortive and incapable of growth.

However, in 1906 seeds, from reciprocal crossings, were again obtained,
the same striking differences in size, colour, and shape as were seen in the
seeds before, but instead of sowing them at once in the open ground they
were germinated on blotting-paper and the seedlings planted out. Those of
the Swede $ on Turnip ? were weak, but after careful management
ultimately grew into plants as large as those from the Turnip $ on Swede ?
cross. Moreover the characters of the full-grown plants proved to be the
same whichever way the cross was made.

The general facies of the plants was intermediate between the two parents.
The leaves were glaucous like Swede leaves, but more hispid and more like
those of the Turnip in shape. The " bulb " resembled the Swede in form
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and neck perhaps more than the Turnip, but the flesh was white like the

latter. The flowers were almost as large as those of the Swede, but canary-

yellow in colour like those of the White-fleshed Turnip or White-fleshed

Swede. They were abundant and apparently normal, but produced no seed

although many were pollinated by hand. It was discovered later that the

pollen was abnormal in form and structure, many of the pollen mother-cells

having undergone peculiar changes which we hope to investigate further in

the coming season.

The very marked sterility and the intermediate character of the plants

obtained when the Swede (Brassica campestris, h.
J
yaY.jSTapo~brassica Rutabaga,

DC.) and White-fleshed Turnip {Brassica Rapa, L.) are crossed, seem to point

strongly to the conclusion that they are true hybrids and that the parents are

specifically distinct.

Apart from the fact that the plants are sterile, they are so different in

character from the so-called "hybrid" yellow-fleshed Turnip, that it does not

appear likely that the latter has originated by crossing the Swede and

Turnip.

In addition to the Turnip X Swede cross just described, many others were

made, including the following, which should probably be placed in this

group :

—

Yellow-fleshed Tankard Swede.

White-fleshed Hound Swede.

Yellow-fleshed Turnip.

Colza Rape.

White-fleshed Round Swede.

Asparagus Kale.

White-fleshed Swede.

Yellow-fleshed Turnip.

Yellow-fleshed Swede.

Colza Rape.

Ragged Jack Kale.

Yellow-fleshed Swede.

Ragged Jack Kale.

White-fleshed Swede,

White-fleshed Turnip.

Yellow-fleshed Tankard Swede,

Yellow-fleshed Tankard Swede.

Ragged Jack Kale.

i

)

Colza Rape

Colza Rape

Colza Rape

White-fleshed Turnij

White-fleshed Tumi]

White-fleshed Turnip

White-fleshed Turnip

White-fleshed Turnip

White-fleshed Turnip

Yeliow-fleshed Turnip

Yellow-fleshed Turnij

Yellow-fleshed Turnij

Yellow-fleshed Turnip

Yellow-fleshed Turnij

Yellow-fleshed Turnij

Asparagus Kale

Ragged Jack Kale

Yellow-fleshed Round Swede on

)

)

>

i

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

From all these crosses hybrid plants were obtained, many of which proved

sterile, while others unfortunately died off in the winter before the question

of their fertility or sterility could be ascertained.

The most interesting of these are shown in figs. 23 to 57 (Pis. 27 to 29).
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Group III.—In this series of crosses abundant seed was produced, and
plants of the F 1 and F 2 generation were easily raised.

The seeds from the F 1 generation were sown and about 200 plants from
them were grown for observation. In the second filial generation (F 2)
segregation occurred in all cases.

In order to obtain an impartial estimate of the numbers and characters of

the plants, neither Professor Percival nor myself had anything to do with the

classification of the segregated plants, this being left to the judgment of one
of our assistants who had no inclination to look for Mendelian numbers.
Many of the results, as will be seen below, are confirmatory of Mendel's
laws. Where the figures appear to disagree with the well-known ratios

anions segregated plants of the F 2 generation, it is possible that the dis-

great difficulty in deciding into which groupcrepancy may be due to the

individual plants should be placed.

6
Ragged Jack Kale

Wagged Jack Kale (PI. 30

on

?

AVhite Swede

fig. 58) is a form of Br whicl l in

general habit and flower resembles a Colza Rape but the leaves are laciniate.

The Swede used for the female parent was a white-fleshed variety with purple
top (fig. 50).

The plants of F 1 had strong Swede-like leaves ; they were howrever
slightly more incised at the margins than the normal Swede parent, indicating
the influence of the Ragged Jack parent. The rootstock was thick with little

tendency to "bulbing" (fig. CO)

The plants of the F2 generation, of which 108 were grown, were of several
forms. There were bulbing and non-bulbing plants, some having leaves like

the Swede, others the laciniate form of the Ragged Jack Kale.
The following were the classes into which the plants of this generation

were divided together with numbers belonging to each class.

As regards foliage there were found

—

«*"!->

142 with Swede foliage.

38

18

??

??

Ragged Jack foliage.

Intermediate foliage.

From the Mendelian ratio of 3 to 1, where Swede is dominant, we should
expect from 196 plants

147 with Swede foliage.

49 „ Ragged Jack foliage.

As regards the bulbing character there were

Bulbed

Found (198 plants). Expected (from 190 plants).

• * f *

1G0

38

147

49
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Probably some of the 160 plants with bulbs should have been placed in the

bulbless group, since it is difficult to distinguish slight bulb from a merely

thickened stem due to increased vigour.

Classifying the plants obtained into groups with two pairs of characters

in each, and an intermediate group, there were

—

Expected, according to the

Found Mendelian ratio of 9.3 X 3.1,

(198 plants). from 199 plants.

Fig. 01. Bulbed with Swede foliage

j?

•i

G2.

63.

JJ

J9

5
Raffffed Jack foliage

ji
Intermediate foliage

5?

1)

**

64. Bulbless „ Swede foliage

t>6. »« -^

Ragged Jack foliage

117

30
"l43

13J
25

8

112

37

37

Intermediate foliage
13 13

The intermediate plants showed evidence of Ragged Jack laciniation, and

should no doubt be placed with the Ragged Jack plants as indicated.

White Swede on

9

Ragged Jack Kale

This was the reciprocal of the preceding cross (see figs. 58 & 59).

The plants of F 1 were bulbless and very similar to those of F 1 in the

previous cross, but weaker in growth and slightly divided ;
the foliage was

u« +w nf tl^ SUvp,1« with slio-ht indication of Ragged Jack parent (see

PI. 31. fig. 67).

The plants of F 2 are shown at fi

As regards foliage there were

—

Found (194 plants).

# GS to 73 and tabulated below.

156 with

66

5

J5

•>1

Swede foliage

Ragged Jack foliage

Intermediate fol iage

Expected, 3 : 1 (from

192 plants)

.

147

49

As regards bulbing character there were

Found (194 plants). Expected (from 192 plants).

Bulbed

Bulbless

136

58

147

49

Classifying the plants into groups with two pairs of characters associated

the results came out thus :

Found
(194 plants).

Fig. G8. Bulbed with Swede foliage

?9

*^

69.

70.

59

)>

??

*5

5?

95

1*

71. Bulbless „ Swede foliage

72.

73.

5?

}1

^

)>

109

Ragged Jack foliage 23

4

47

10

1

Expected, 9.3x3.1 ratio

(from 192 plants).

108

Intermediate foliage
27 36

36

Ragged Jack foliage

Intermediate foliage
11 12
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6 ?

Kohl Rabi on Thousand-headed Kale.

There is little need to describe the parent plants minutely. The Kohl Rabi

has a thickened bulbous stem with broad thinnish leaves, the Thousand-headed

Kale having an elongated and very much branched stem bearing large

numbers of leaves (figs. 74 & 75).

The plants of F 1 were somewhat intermediate in character between the

parents (fig. 76).

Segregation took place in the F 2 generation, the results being as follows.

As regards the bulbing character there w7ere :

Found (207 plants). Expected (from 20S plants).

Bulbed 154 156

Bulbless 53 52

PI. 32. fig. 77. 60 of the bulbed plants very closely resembled the Kohl Rabi

grandparent in bulb, but had strong Thousand-headed Kale

foliage.

5?

V

78. 94 had similar Thousand-headed Kale foliage, but the bulbing

character was not so pronounced.

79. 53 had elongated thickened stems shorter than the typical

Thousand-headed Kale ; the foliage was like that of the

latter plant.

<? 9
Thousand-headed Kale on Kohl Rabi.

This is the reciprocal of the preceding cross (see figs. 74 & 75).

The plants of F 1 were intermediate in character between the parents as

before described, having Thousand-headed Kale foliage and slight bulbing^ o o £y

80)

(n

As regards the bulbing character there were

Found (201 plants). Expected (from 200 plants).

Bulbed 135 150
Bulbless 66 50

The bulbed plants included 44 well-developed Kohl Rabi against 60 in the

reverse cross, and 66 slightly bulbed against 94 in the reverse cross. But
amongst the bulbless plants none were seen resembling the Thousand-headed
Kale as in the reverse cross, though there were 38 with broad leaves like a

Cabbage, quite unlike either parent.

Fig. 81. 44 were almost pure Kohl Rabi with coarse foliage.

82. 91 like the 94 in the reverse, i. e. Thousand-headed Kale foliage* »

and slight bulb.
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Fig. 83. 28 were bulbless with Kohl Ral)i foliage.

» 84. 38 had broad Cabbage-like leaves with a bulbless elongated stem

From the 9:3x3: 1 Mendelian ratio, we should expect

Bulbed, Thousand-headed Kale foliage § * *

95 Kohl Rabi foliage • • •

Bulbless, Thousand-headed Kale foliage

3?
Kohl Rabi foliage t t

From 203 plants.

117

39

13

6
Kohl Rabi on

9

Drumhead Cabbage

(PI. 33. figs. 85 & 86).

The plants of F 1 in this cross had slight indication of the bulbing character

with foliage resembling that of the Cabbage. There was, however, no sign

of the " hearting" tendency of the Cabbage (fig. 87).

215 plants were raised o£ the F 2 generation (see figs. SS, 89, & 90), Of

these :

Fig. 88. 45 had distinct Kohl Rabi bulbs and foliage.

^ 89. 154 had rather enlarged stems, as if influenced by Kohl Rabi,

the foliage being variable and undeterminate.

„ 90. Only 1(> plants had leaves closely resem

As regards typical Kohl Rabi plants there were

Found (215 plants). Expected (from 216 plants).

Kohl Rabi

Not Kohl Rabi

45

170

54

162

In the reciprocal cross :

Drumhead Cabbage on

9

Kohl Rabi (see figs. 85 & 86),

the plants of F 1 were similar to those of F 1 in the reverse cross, having

Cabbage-like leaves and a slight bulb (fig. 91).

195 plants were grown of the F 2 generation (see figs, 92, 93, 94, & 95^

PL 34). Of these

Fig. 92. 46 were like Kohl Rabi (2 of these purple-leaved).

„ 93. 8 had leaves like Cabbage (6 of these purple).

„ 94. 140 had enlarged stems with foliage of variable character.

„ 95. 1 resembled a Kale with a "curled" or " fringed " leaf.

As regards typical Kohl Rabi plants there were

Found (195 plants). Expected (from 190 plants).

Kohl Rabii f • t i -i *

Not Kohl Rabi

46

14!)

49

147
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Thousand-headed Kale on

9

Drumhead Cabbage (figs. 96 & 97).

The plants of F 1 resembled a coarse-leaved Thousand-headed Kale with

little or no trace of the Cabbage parent. (No photo.)

In F 2, 204 plants were raised (figs. 08, 09, & 100). Of these :

irf type of Thousand-headed Kale withFig. 08. 17(1 resembled a dw;

leaves broader than usual and fewer branches.

„ 0!). 26 resembled the Cabbage.

„ 100. 2 plants were much like Brussels Sprouts.

A few plants in F 2 had purple leaves.

on

9

Asparagus Kale (fig. 102).Swede (purple top,

yellow-fleshed, PL 35. fig. 101)

The plants of F 1 had foliage like Asparagus Kale and somewhat thickened

stems (fig. 103).

208 plants of the F 2 generation were raised (figs. 104, 105, 100, & 107).

Of these

178 were more or less "bulbed/' 112 having Swede foliage.

30 were bul bless,

66

14

16

??

•>•>

??

(Fig. 104)

Asparagus Kale foliage.
( „ 105)

Swede folia £<\
(

( 107)

Assuming that " bulbing " and " Swede
characters, the expected results would be

—

foliaire " were the dominantr>

15G bulbed 117 bulbed with Swede foliage.

39 v

52 bulbless

„ Asparagus Kale foliage.

39 bulbless with Swede foliage.

13
3' „ Asparagus Kale foliage.

X.B. The foliage of Asparagus Kale always dies off in the winter (see

figs. 105 & 107).

Conclusions.

1. The races and varieties of Brassica oleracea, L., such as Cabbages, Kohl
Rabi, and Thousand-headed Kale, cross readily, the resulting plants

being of nondescript mongrel character, unlike the parents. It would
appear that the special forms as at present met with in gardens are more
the result of continued selection rather than the direct product of

crossing.

2. Forms of Brassica oleracea, L. (all of which have smooth glaucous leaves

in all stages of their growth), did not cross with those of Turnip
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)

)

hispid leaves when young.

3. No form of Rape was met with which had smooth leaves.

4, Rapes, Turnips, and Swedes cross readily with each other.

(hispid green-leaved)

a
The Turnip and Swede-Turnip are no doubt specifically distinct.

Rao-o-ed Jack Kale and Asparagus Kale produce fertile crosses with

Swede. All have hispid glaucous leaves when young.

5. The so-called " Hybrid " yellow-fleshed Turnip cannot have been obtained

by crossing the Swede with the Turnip.

G. The relationship between the white- and the yellow-fleshed forms, both of

Turnips and Swedes, is still unsettled.

7. Several of the crosses and their progeny exhibit simple Mendelian pheno-

mena, but there are many points connected with the occurrences of new

features, such as novel colour and altered form of leaf, in the segregates

of F 2, which are not clearly understood.

The peculiar and apparently distinct character of "fleshiness " pos-

sessed by the seedsmen's specially selected forms of "roots" is very

much reduced in the F 1 plants, and its occurrence in these may be

readily confused with increased vigour of stem. It returns, however,

in the F 2 generation in increased intensity, but none of these plants

seem to possess it in the same degree as the original parents of the cross.

In the crosses where the green Drumhead Cabbage was one of the

parents, a few plants having purple foliage were met with in the F 2

generation.

In preparing this paper for publication in the Society's Journal, I have

had the valued help of Professor Percival.

EXPLANATION OF THE PLATES.

Plate 24.

Fur. 1. Green Kale.

2. Variegated Kale.

3. Thousand-headed Kale.

4. Savoy.

5. Brussels Sprouts.

Fig. 6. Drumhead Field Cabbage.

7. Garden Cabbage.

8. Red Cabbage,

9. Couve Tronchuda.

Plate 25.

Fig. 10. A Brussels Sprouts plant with Cabbage head.

11. A new hardy curled form of Thousand-headed Kale.

12. A plant of the habit of Thousand-headed Kale, but having very white and tender

leaf-stalks of the nature of Couve Tronchuda.

13. A heading or hearting form of Couve Tronchuda,

14. True Thousand-headed Kale (for comparison).

15. True Couve Tronchuda (for comparison).
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Plate 26.

Types of roots and plants used in the experiments (see page 338) :

Fig, 16. Colza Rape.

17. Ragged Jack Kale.

18. Asparagus Kale.

19. Kohl Rabi.

Fig.

Figs.

20. Thousand-headed Kale.

21. Drumhead Cabbage.

22-24. Swede Turni

25-27. Turnips.

ps

Fig. 28. Asparagus Kale

on

29. Yellow-fleshed Swede.

PLi

30. Type of plant produced in F 1.

27.

Fig. 31. White Turnip

on

32. Asparagus Kale.

33. Type of plant produced in F 1

Fi#. 34. Ragged Jack Kale

on

35. Yellow-tieshed Swede.

36. Type of plant produced in F 1

.

Plate 28.

Fig. 37. Yellow-fleshed Swede

on

38. Ragged Jack Kale.

39. Type of plant produced in Fl.

40. Colza Rape

on

41. Yellow-fleshed S-wede.

42. Type of plant produced in\F 1.

Fig. 43. Colza Rape

on

44. White-fleshed Swede.

45. Type of plant produced in F 1.

Plate 29.

Fig. 46. White-fleshed Turnip

on

47. Colza Rape.

48. Type of plant produced in Fl.

Fig. 52. Yellow-fleshed Turnip

on

53. Ragged Jack Kale

54. Type of plant produced in Fl.

49. Yellow-fleshed Turnip

on

50. Colza Rape,

51. Type of plant produced in F 1.

55. White-fleshed Turnip

on

56. White Swede.

57. Type of plant produced in F 1
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Plate 30.

Fig. 58. Ragged Jack Kale, d .

59. White-fleshed Swede. $

.

60, Plant of F 1 generation of Ragged Jack Kale
( $ ) on White Swede ( $ )

Figs. 61-66. Plants of F 2 generation.

Plate 31.

Fig. 67, Plant of F 1 generation of White Swede
( S ) on Ragged Jack Kale

( $ ).

Figs. 68-73. Plants of F2 generation.

Fig. 74. Kohl Rabi (tf).

75. Thousand-headed Kale ( 2).

76. Plant of F 1 generation of Kohl Rabi ( tf ) on Thousand-headed Kale
( $ ).

Plate 32.

Figs. 77-79. Plants of F 2 generation of Kohl Rabi ( c? ) on Thousand-headed Kale
( $

)

Fig, 80. Plant of F 1 generation of Thousand-headed Kale
( $ ) on Kohl Rabi

( $ ).

Figs. 81-84. Plants of F2 generation.

Plate 33.

Fig. 85. Kohl Rabi (<J).

86. Drumhead Cabbage ( $ ).

87. Plant of Fl generation of Kohl Rabi ($) on Drumhead Cabbage (§)
FiffS. 88-90. Plants of F2 generation.

Fig. 91. Plant of Fl generation of Drumhead Cabbage ($) on Kohl Rabi ($).

Plate 34.

Figs. 92-95. Plants of F2 generation of Drumhead Cabbage (J) on Kohl Rabi ($).

Fig. 96. Thousand-headed Kale ( J ).

97. Drumhead Cabbage
( $ ).

Figs. 98-100. Plants of F 2 generation of Thousand-headed Kale ( 3 ) on Drumhead
Cabbage

( $ ),

Plate 35.

Fig. 101. Purple-top Swede (<J).

102. Asparagus Kale
( J ).

103. Plant of F 1 generation of Purple-top Swede
( 3 ) on Asparagus Kale ( £ )•

Figs. 104-107. Plants of F 2 generation.
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A Botanical Expedition to Central Fokien. By S. T. DlVs, B.A., F.L.S.,

Superintendent, Botanical and Forestry Department, Hongkong.

[Read 6th February, 1908.]

The little explored and romantic Province of Fokien lies on the coast of

China just to the north of the tropics half way between Hongkong and

Shanghai. In area it is about equal to England and "Wales combined. A
large portion of its surface is traversed by ranges of mountains fairly

covered in some parts with old forest and intersected by the deep river gorges

which characterize the south-east regions of China and give to that part of

the country the wild and picturesque scenery for which it is famous.

Up to the time of the expedition of which this paper gives a short account,

there is no record that the interior of this district had ever been visited by a

botanist. It had several times been crossed bv travellers ; Marco Polo him-

self undoubtedly descended the Kienning River and the Min River in the

13th century, thus traversing the centre of the province, and in recent times

Mr. De La louche, the ornithologist, ascended the same rivers in search

of birds, and incidentally made a small but very interesting collection of

plants, which he sent to Franchet at Paris, where they were described (Bull.

Soc. Bot. France, xlvi. 204). Numerous small collections have been made

from time to time in the more accessible country round the treaty ports of

Foochow and Amoy ; and the following three expeditions towards the interior

are also on record. In 1849 Fortune attempted to ascend the Min River

from Foochow, but at Shui Kau, 80 miles from that city, turned back from

want of funds : later in the same year he traversed the north corner of the

province. In 1873 David penetrated into the high border mountains south-

west of the Bohea Hills ; his collections in that country proved of great

interest and many novelties were published by Franchet. Whether Fortune

collected plants on his two Fokien expeditions it is difficult to say with

certainty, as few of his specimens are precisely located, but several of those

in the Kew Herbarium a<>Tec so closely with others from Central Fokien that

I am inclined to think that he did so.

In 1905, being impressed with the importance of attempting to visit and

explore this large area, the flora of which was almost totally unknown and

very poorly represented in herbaria, and was supposed moreover to comprise

numerous plants of first-rate commercial importance, I proposed to the

Government of Hon<>kono; that I should be fiiven two months' leave of

absence and the services of three native collectors, with the object of

exploring the central portion of Fokien.

This being arranged, we accordingly started from Hongkong in the

middle of April 1905 for Foochow by sea, Mv object was to make an

1
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exhaustive collection of all the species of flowering plants and cryptogams
recognizable in late spring and early summer, and to preserve all but the

commonest species in quadruplicate for purposes of distribution. With this

object in view, I determined to take as much drying paper as could possibly

be wanted for making a large collection, to take an extra man from the

colonial herbarium expressly for managing the drying presses, and to keep
throughout within touch of rivers, the only routes on which this heavy outfit

could be easily transported. Foochow was reached on April 25th, and eleven

days were spent in collecting on the plains and lower hills round the city.

The banks of the Yuen Fu River were also explored up to about 30 miles from
its junction with the Min. At this point lies the large island of Nantai, on
which Foochow is partly built. The narrow rocky gorges which run up from
the Yuen Fu, and the extensive bamboo groves which clothe the lower hills

along its course proved most interesting collecting grounds, and yielded

several new or otherwise interesting species.

On the evening of May 4th we started up the main stream of the Min, and
in two days reached the lower end of the rapids at Shui Kau (mouth of the

waters). From this point the Min is barred by an almost unbroken succes-

Yenping, a distance of

our

sion of more or less dangerous rapids as far as

50 miles in the direct line, or about double that distance by river.

The passage of the rapids in either direction is expensive and difficult, and
this, in an almost roadless country, has doubtless contributed to the scarcity of

the information, both botanical and otherwise, which has reached us from the

interior.

Up to this time the weather had been fine and most favourable for

purpose, and, although a few wet spells were encountered during our stay in

the interior, they were never long enough seriously to hamper our work.

A day was spent in exploring the valleys near Shui Kau, along Tap Ling
Ho, and several interesting plants were found among the extensive Tea-oil

plantations which here cover nearly all the low-lying hills ; the little known
Actinidia Janata was as common as the blackberry is in England, and erroves

of the rare Machilus Grijsii, just then in full fruit, made fine pieces of colour

owing to the vivid scarlet of their peduncles. As the rapids were ascended

the country, which had at first been open and cultivated, became enclosed by
high mountains. 200 more species from the banks of the Min were added to

our presses, which now contained about 700 species or some 2000 specimens.

Yenpingwas reached on the 13th of May : here we were fortunate enough to

meet Dr. Skinner of the American Mission, who lent us a room in which to

store our belongings, and I determined to make this the base for futui

work. As we could see from the river that high mountains, densely covered

in some parts with forests, stood within reach of the city, this neighbourhood
seemed a suitable one in which to occupy the

*e

3 or 4 weeks which still
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remained, particularly as it lay near the centre of the province and far from

any previously explored parts.

Before moving from the town the previous collections were carefully sorted

and a rough key drawn up for each genus represented. This work was

greatly facilitated by a method which had been adopted of laying each plant

in the presses on a sheet of paper provided with a projecting tag bearing the

proper ordinal and the generic numbers, so that any desired genus could be

easily found without opening all the presses.

Although this occupied several days they were well spent, and the key

proved of the greatest value in distinguishing new forms from those already

collected, especially in such critical genera as Euri/a, Actinidia or Carex,

where it is difficult to carry in the memory while in the field, specific

differences which may be obvious enough when the plants are laid side by

side in the herbarium. This key was kept up to date by the addition of new

species as they were subsequently found.

I then sent two collectors up to Shao Wu in the west of the province and

left one man in charge of our base, while I, with my wife, who accompanied

me throughout, and one collector, took up our quarters in a new Chinese

cottage (any one who has travelled in China will understand the necessity of

finding a house, previously uninhabited by Chinese peasants) in the small

hamlet of Buong Kang, about half a day's march from Yenping, and in the

centre of one of the largest patches of virgin forest on the Yenping

mountains.

The forest is traversed by the high road from Yenping to Yenkau, which

here runs up a valley by a flight of several thousand rough stone steps leading

hi<di above the village to a pass known as Sang Chien Bah Beh Kang or pass

of 3800 steps. The valley in its lower part is clothed with dense woods with

occasional clearings for bamboo and other cultivation, but, half way up, the

rocks close in on both sides and make a narrow mouth through which the

stream pours in a series of cascades far below the road, while the cliffs tower

up several hundred feet above it. It is just above this romantic spot that

Buong Kang is situated. Above the hamlet the road is bordered nearly to

the top with huge trees of Liquidambar, Chestnut, Camphor, and Photinia.

During the three weeks spent here I succeeded in penetrating to all parts

of the lower and middle forest, though in some places the almost impenetrable

undergrowth and in others frequent precipices rendered the work slow ; in

some of the thickest portions torrent beds afforded the only means of progress,

and it was along the banks of these, under the shade of overarching trees, that

some of the most interesting species were found. A few days sufficed for the

exploration of the grassy downs above the level of the woods. Each day's

collections were sent down in the evening to be dried at Yenping and the

species added to the key. In this way the number of distinguishable species
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was brought up to 1443, including such of those gathered by the collectors

from Shao Wu as were additional to my own collections.

The opportunity was taken of making careful notes on some of the local

industries, such as paper-making, wood-oil manufacture, and the utilization of

the different kinds of bamboos. An interesting day was spent in visiting the

garden of Lei Kam, Literary Mandarin of Yenping, with whom Dr. Skinner

is on friendly terms. The garden contained a great variety of trees and

shrubs, as well as the usual plants in pots, which form the chief feature of all

Chinese gardens. Two of the trees, both Michelias, which were unfamiliar

to me, and of which I took specimens, prove to be new to science.

On the 23rd of June the collections were packed and brought back to Hong-
kong after a most successful expedition of nearly two months.

The specimens contain types of at least 40 new species, and numerous other

interesting plants are among them, additional to the flora of the province, and

even, in some cases, to that of China.

eI wish to acknowledge my indebtedness to the great resources of th

Kew Herbarium and Library for the details required in compiling this

paper, and to the courtesy of the Director

them.

for allowing me free use of

In the following list all the novelties so far identified are described, with

the exception of the Hamamelidaceae. These by Mr. Hemsley's request have

been handed to him for description in Hooker's * Icones Plantarum.' Besides

the new species and varieties, only such records are included below as are

thought to be of special interest.

ENUMERATION AND DESCRIPTIONS OF NEW SPECIES.

MAGNOLIACEiE.

V MlCHELIA MaudIjE, Dumi, sp. n.

Arbor parva, pulchra. liamulorum cortex lsete brunneus, cum tota planta

glaberrimus. Folia oblonga vel ovato-oblonga, 10-17 cm, longa, 4-7 cm. lata,

coriacea, subtus glaucescentia, obtuse acuminata, basi acuta, venis lateralibus

8-12 paribus, venulis utrinque conspicue reticularis, petiolis 25-30 mm. longis.

Flores fragrantes, solitarii, in axillis foliorum summorum evoluti ; sepala

decidua non visa ;
petala alba, ovata, 5-0 cm. longa, obtusa ; stamina petalis

5-G-plo breviora, antheris filamento crasso 5-plo longioribus
; gynaecium,

petalis nuper lapsis, 20

includens. Gynophorum et pars fertilis £ructus maturitate incipiente fortiter

elongate.

LINN. JOURN.—BOTANY, VOL. XXX VIII.

mm. longum, gynophorum 10 mm. longum

2c
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Yenping, cultivated in the garden of the Chinese Literary Mandarin, Hong-

kong Herb. 2449. Kwantung, Fung Wong Shan, near Hongkong, Hong-

kong Herb. 2065.

The species is named after my wife, who has been my constant companion

during my explorations in Fokien and in other parts of China.

<fc
D

Arbor magna. Hamuli cupreo-sericei, mox glabri. Folia subsessilia,

lanceolata, 6-10 cm. longa, 25-30 mm. lata, chartacea, matura superne

glabra, nitentia, subtus tenuiter sericea, caudata, basi acuta, costa superne

impressa, venis lateralibus 8-10 paribus, venulis obscure reticularis. Flores

fiavi, axillares, solitarii, pedunculis rubro-sericeis 6-8 mm, longis ; sepala

ovata, dense sericea
;

petala ovata 18-20 mm. longa, cerea, glabra, apice

rotundata ; stamina 5-6 mm. longa, antheris filamento 3-plo longioribus
;

ovaria dense pubescentia.

Yenping, cultivated in the gardens of the Chinese Literary Mandarin,

Hongkong Herb. 2448.

The tree is closely allied to M. fusca, though readily distinguished, even at

a distance, by its leaves. The specific name commemorates the chief of the

American mission in Yenping, to whose kindness I was indebted for the

opportunity of visiting this interesting garden in the city, as well as for

numerous other hospitable actions.

Schizandra ELONGATA, Hook./., var. longissima, Dunn, var. n. Pedunculi

statu fructifero 7-9 cm. longi ; flores 15-20 mm. diam.

Glades in the woods and along the sides of streams near Buong Kang at

2000 ft. Hongkong Herb. 2441, 2442. Yunnan, Henry, 9193 a, 9193 b.

CRUCIFElliE.

ro^A Nasturtium rivulorum, Dunn, sp. n.

Herba annua, laxe procumbens, omnino glabra. Folia trifoliolata,

radicalium petiolis 5-6 cm. longis, superiorum gradatim brevioribus
;

inferiorum foliola ovata, 3-5 cm. longa, papyracea, sinuata, venis ex-

currentibus, obtusa, basi cordata ; superiorum foliola similia sed magis

sinuata, brevius petiolulata. Racemi axillares, folia ssepe excedentes
;

pedunculi bracteis 1-2 ovatis cordatis stipitatis ]>rope apicem instructi,

4-6 cm, longi. Flores parvi, albi, approximati ; sepala, petala et stamina

li—2 mm. longa ; ovarium ovatum, complanatum, stylo simplice, ovario 3-plo

breviore, stigmate globoso ; ovula circiter 12, dissepimento obsoleto

biserialia. Fruetus ignotus.
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Along the mossy banks of rivulets in shady woods at Fong Kong Tzc near

Fooehow* Hongkong Herb. 2354.

folr CoCHLEAKIA FUMARIOIDES, Dunn, sp. n.

Herba annua, gracillima, humifusa, glabra. Folia trifoliolata, 1-2 cin.

longa, petiolis 5-10 mm. longis ; foliola ovata, sinuata, saepe triloba,

membranacea, obtusa, petiolulis 5 mm. longis. Raceini axillares terminales-

que, fructu elongati, ad 6 cm. longi, sessiles. Flores minuti, |-1 mm.

longi ; ovarium 1-Ioculare ; ovula 1-2, apicalia. Silicula orbicularis, com-

pressa, dense pustulata, 2 mm. longa, valvis deciduis ; semen unicum
;

radicula incumbens.

On wet vertical rocks in the forest near Buong Kang. Hongkong Herb.

2300.

This interesting little species differs widely from most Cochlearias in habit

and from all in its blistered fruit, but the divergence does not appear

sufficient foundation for a new genus.

TERNSTR(EMIACE,E.

6,iH Eurya Loquaiana, Dunn, sp. n.

Frutex 3 m. altus, prater alabastra omnino glaber. Hamuli cylindrici.

Folia lanceolata, prater basin scite serrata, 4-6 cm. longa, 15-20 mm. lata,

chartacea, obtuse acuminata, basi cuneata, costa superne impressa, subtus

prorninente, venis secundariis ascendentibus frequentibus obscuris, petiolis

3 mm. longis. Flores in foliorum vetustiorum et delapsorum axillis 1-3-

natim fasciculati ; sepala ovata, obtusa, 1-1 1 mm. longa
;
petala staminaque

ignota ; capsula ovalis, 3 mm. longa, 3-locularis ; stylus capsulam sequans,

tripartitus, ramis basi duplo longioribus.

In woods on the mountain-sides near Yenping at 2300 ft. Hongkong Herb.

2395. Collected by Lo Q E
var. nitida, Hook. f. & Thorns., but can be distinguished by its small fruit

and long branched styles.

ACTINIDIA LANATA, Hemsl.

Among the tea-oil plantations and on open rocky hillsides near the Min at

Shui Kau. Hongkong Herb. 2397.

This species was previously known to science only from a single fruiting

specimen from the N.W. River in Kwantung. It is a striking shrub forming

large straggling bushes similar to those of Rubus rusticanus. The flowers are

2-3 cm. across with round salmon-pink petals, longer than the numerous

stamens (in the male flowers).

1 Actinidia Hemsleyana, Dunn, sp. n.

Frutex vagans, caulibus dimorphis. Alteri longi, cito evoluti, primo dense

2c2
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rufo-hispidi, tandem exigue sctosi, alteri laterales, breves, tenuiter strigulosi

vol hispiduli. Alabastni supra callos annulares foliorum delapsoruni longe

aureo-barbata. Folia oblongo-ovata, adpresse serrata, 10-20 cm, longa,

4-6 cm. lata, chartacea, prseter petiolum sparse hispidum 2-3 cm. longum

glabra. Cyma? axillares, sub-3-flone, petiolis breviores. Flores viriduli ;

masculorum sepala 5, ovata, subacuta, 5 mm. longa, dense rufo-tomentosa ;

petala 5, glabra, obovata, apice rotundata, 10 mm. longa, staminibus fuscis

sesquilongiora ; ovarii rudimentum 2 mm. latum, tomentosum, pedunculis

gracilibus tomentosis ; foeminei similes sed sepala basi coalita, lobis ovatis

obtusis, 8 mm. longa ; stamina rudimentaria ; ovarium depresso-globosum,

6 mm. latum. Fructus immaturus cylindricus, 10 mm. longus, 5 mm. latus,

apice rotundatus, stylis plurimis coronatus ; styli 4 mm. longi.

Yenping Mountains, in tbe upper valleys. Hongkong Herb. 2400.

This beautiful and interesting plant is dedicated to Mr. W. Botting

Hemsley, F.R.S., the distinguished keeper of the Kew Herbarium, whose

instruction and kindness I gratefully acknowledge. The habit of this plant

and all the other Actinidias that I have seen recalls that of Iiubus, that is to

say, they form large straggling bushes among rocks and undergrowth, in

woods or in hedges. When occasion permits they may form real climbers,

but I have not seen them in this condition. The present case gives a good

example of the usual method of growth, and an account of it will elucidate

some of the apparent anomalies of the specimens which have hitherto been

received in herbaria. Each new extension of the shrub begins in this case

with a long, arching, densely strigose tawny shoot bearing abnormal narrow

leaves. In the autumn these leaves fall, leaving large thickened leaf-scars

and a bud above each, protected by a tuft of stiff yellow hairs. These buds

develop in the spring into short flower- and leaf-bearing shoots, the leaves and

the indumentum being quite different to those of the primary shoots. The

plant thus has, and so have also many other members of the genus, dimorphic

stems, leaves, and flowers. The male and female bushes are, so far as T have

seen, similar in their vegetative portions.

Oo^ ACTINIDIA LANCEOLATA, Dunn, Sp. 11.

Frutex magnus, vagans, semi-scandens. Caules vetusti nigri, glabri,

lenticellati ; raniuli florigeri dense cinnamomeo-puberuli. Folia lanceolata,

mucronato-serrata, 5-7 cm. longa, 2-3 cm. lata, papyracea, supra sparse et

minute puberula, subtus breviter alho-tomentosa, acuminata, basi cuneata,

venis utrinque 4-5 arcuato-ascendentibus, petiolis 1-li cm. longis cum
venis majoribus cinnamomeo-pubescentibus. Flores 3—6-ni, in cymas ssepius

umbelliformes axillares pedunculatas dispositi, pedunculis 3-0 mm. longis cum
pedicellis calycibusque tenuiter cinnamoinco-pubcrulis, bracteis linearibus,

minutis ; sepala 5, rotundata, 3-4 mm. longa
;

petala viridula, oblonga,

acuta, vel rotundata, sepalis paullo longiora ; masculorum stamina lutea,



EXPEDITION TO CENTRAL FOKIEN. 357

indefinita, sepalis a?quilonga ; ovarii rudimentum oblongum, 1 mm. longum,

tomentosum ; fcemineorum ovarium ad petalorum delapsum 1^ mm. longum,

ovale, acuminatum, rufo-tomentosum, stylis circiter 10 ovario longioribus.

Fructus ignotus.

Hedges along the river banks at Yenping and at Wong Ka Chi, W. Fokien.

Hongkong Herb. 2399.

D
Frutex scandens vel vagans, prater flores omnino glaber. Caules rubri, ad

exitum ramorum fortiter callosi. Folia ovata, obscure crenata, sinubus mucro-

nulo notatis, 5-6 cm. longa, papyracea, infra pallida, venulis rubris reticulata,

acuta vel obtusa, basi rotundata, venis secundariis utrinque 5 immersis

arcuato-aseendentibus, petiolis 2 cm. longis. Cy sub-3-florse,

petiolos sequantes, bracteis minutis. Flores masculi sepala rotundata 2-3 mm.

longa, utrinque tenuiter pilosa
;
petala alba, obovata, apice rotundata, 5-6 mm.

longa, staminibus luteis duplo longiora ; ovarii rudimentum globulare, rubro-

tomentosum.

Wood-borders and glades on the mountain slopes near Yenping. Hong-

kong Herb. 2402. Resembling A. melanandra, Franch.
;
but distinguished

by the shape of its leaves and by its yellow anthers.

Camellia Ediths, Hance. This rare shrub is now for the third time

recorded from this single province. Hongkong Herb. 2455.

POLYGALACE.E.

POLYGALA LaTOUCHEI, F\ et F\ This plant was found several

times about springs on the summits of the Yenping Mountains at perhaps

4500 ft. (Hongkong Herb. 2372.) It shares with the Yunnanese P. sad-

cola, Dunn, alone in the genus the character of having fleshy stems and

peduncles.

CELASTRACEiE.

yfr MlCROTROPIS fokienexsis, Dunn, sp. n.

Frutex 3 m. altus, omnino glaber. Hamuli angulati. Folia opposita,

oblanceolata, integra, 5-6 cm. longa, acuta, basi longe cuneata, petiolo 4 mm.

longo. Cymae axillares, 1-2-nse, pauciflorse, decurvse, 1 cm. longse, bracteis

multis triansularibus imbricatis vestitse. Flores inter bracteas sessiles ;

longa, late imbricata ; stamina 4, in disco
o

sepala 4, rotundata, 1^ mm.
disposita, sepalis breviora. Fructus juvenis 2-3 mm. longus, ovatus

acuminatus, stylo ^-1 mm. longo ; stigma quadrilobum.

Yenping heights at 5000 ft. Hongkong Herb. 2394.
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SAPINDACEiE.

t
^ Acer Wilsoni, Rehder, var. serrulata, Dunn^'xav. n. Folia serrulata,

A small tree on the sides of the tributary gorges* of [the Yuen Fu River

near Foochow. Hongkong: Herb, 2545.

SABIACE.E.

i Sabia discolor. D
Frutex seandens vel vagans, glaber. Hamuli fusci. Folia late ovata,

Integra, anguste revoluta, 4-G cm. longa, papyracea, supra in siccitate nigres-

centia, subtus glauca, obtusa, acuta vel leviter acuminata, basi rotundata,

venis secondariis utrinque 3-4 duobus utrinque basi approximatis supra et

infra leviter prominulis, petiolis 7-10 mm. longis. Cymre pseudo-uinbellata?,

2-5-flone, pedicellate, axillares, ebracteatre, pedunculis 10-12 mm. longis.

Flores virides, prsecoees ; sepala lanceolata, i-1 mm. longa
;
petala ovata,.

2 mm. longa, staminibus duplo longiora, stylum asquantia. Drupae in

siccitate compressor, corrugata?, G mm. latae
; pedunculis 3 cm. longis.

Bushy mountain-sides near Yenning at 2300 ft. Hon<j;kono; Herb. 2537.

Kuliang, Foochow. Hongkong Herb. 2530. This species differs from

M
beneath.

glaucous

V* Meliosma myriacanthum, Sieb. fy Zuec, var. discolor, Dunn, var. n

Folia subtus breviter tomentosa.

W. Fokien at Shao Wu. Hongkong Herb. 253G, 2537.

Meliosma rigida, Sieb. § Zucc. Hongkong Herb. 2532. This record

forms one more link in the distribution of the species between India and

Japan ; it was previously known from Formosa and the Liu Chiu Islands,

as well as from these extreme points.

ANACARDIACE.E.

Rhus sylvestris, Sieb. Sf Zucc. Hongkong Herb. 2528. A southern

extension of the known specific area.

LEGUMINOS.E.

Millettia pachycarpa, Benth. Hongkong Herb. 25G4. Only previously

from Yunnan.

^\\ SomoRA Franchetiaka, Drum, sp. n.

* Frutex 1 m, altus. Eamuli, foliorum rachides, petioli, calyces pedunculique

breviter fulvo-tomentosi. Folia pinnata, 10-14 cm. longa ; foliola sa?pe 11,

elliptica, 3-4 cm. longa, papyracea, supra glabra, costa impressa. subtus
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molliter fulvo-pubescentia, acuta, basi rotundata vel obtuse cuneata, venis

obscuris, petiolis 2-3 mm. longis. Racemi terminates, 6-7 cm. longi, bracteis

minutis. Flores albi, pedicellis 4-5 mm. longis ;
calycis tubus brevis, basi

concava, 4 mm. latus, 3 mm. longus, lobis obscuris late triangularibus ;

vexillum erectum, obovatum, apice retusum, 7 mm. longum
;

alse carinaque

vexillo jequilongte ; stamina libera, basi puberula ;
ovarium pubescens

;
ovula

4 in medio ovarii linearis disposita. Legumen (unum tantum visum) 3 cm.

longum, in medio seminiferum ; utrinque angustatum, glabrum, opacum,

brunneum ; semen unicum, magnum, ovale, luteum, nitens, 8 mm. longum.

Bamboo groves on the banks or the Yuen Fu River near Foochow.

Hono-kontf Herb. 2582. Distinguished among the soft-leaved Sophoras by

its broad calvx.

The trivia! name commemorates the great French botanist who, among his

numerous other works on the flora or China, has added to our knowledge of

Fokien plants in a paper upon a collection made in that province by Mr. De

La Touche of the C. I. M. C.

ROSACEA.

Rubus TRiFiDUS,77um6. Hongkong Herb. No. 2626. Previously known

only from the Oorean Archipelago.

Rubus pectinellus, Maxim. Hongkong Herb. 2G31. A Japanese

bramble, now recorded for the first time from China.

70^ Spir.ea Blumei, G. Don, var. Maximowiczii, Dunn. S. Maximowiczii,

V
Schneider, Laubholtz, i. 46 I. With the abundant material before me 1

1
find

it impossible to separate this form specifically from the type. It seems to be

rather a geographical variety at the south of the total area. Min Bank,

- —
,vantuno-, Ford, 66 ; Ichang, Hupeb,

Honjrkono- Herb. 2G74 ; K
H

V^"Spir.ea prunifolia, Sieb. $ Zucc, var. integrifolia, Dunn, var. n.

Folia integra.

Banks of the Yuen Fu River near Foochow. Hongkong Herb. 2658;

also De Grijs, Hance, 1218.

HAMAMELIDACE.E.

Distylium myricoides, Hemsl. in Hook. Ic. sub t. 2835, p. 2. Fokien,

Dunn, 2684, 2685.

Distylium strictum, Hemsl. I c. p. 3. Fokien, Dunn, 2681.

Sycopsis Dunnii, Hemsl. 1. c. t. 2836. Min banks below Yenping.

Hongkong Herb. 533, 2695.
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Altingia GRACITJPES, HemsJ. in Hook. Ic. t. 2837. Yenping Mountains,
western portion. Hongkong Herb. 119, 2682.

MELASTOMACE.E.

cp\ Melastoma intermedia, Dunn, sp. n.

Frutex parvus. Ramuli angnlati, sparse adpresse hispidi. Folia opposita,
elliptica, integra, niargine revoluto, 3-5 cm. longa, chartacea, supra in

marginibus crebre in caetera superficie tenuiter adpresse hispida vel glabra,
subtus pallidiora, in venis setosa, apice obtusa, basi rotundata vel obtuse
cuneata, venis 5 a basi radiantibus, lateralibus marginalibus, petiolis 5-10 mm.
longis. Flores solitarii, axillares vel terniinales, ad ramulorum apices approxi-
mate vel paniculam paucifloram terminalem formantes, pednncnlia 1 cm.
longis, bracteis 2 lanceolatis 6 mm. longis setosis prope apicem instructs

;

calycis tubus sphaaricus, 6 mm. longus, cum Iobis pedunculoque setis

ascendentibus vestitus
; lobi 5, lanceolati, acuti, tubo requilongi, lobulis

setaceis 3 mm. longis alternantibus
; petala 5, rosea, obovata, 2 cm. longa

;

stamina generis. Fructus immaturus globosus, annulo coronatus.
Yenping Mountains at 4500 ft. Hongkong Herb. 270G.to"""r.
The species is intermediate between M. repens, Desr., and M. mnguinea,

Sims.

V Phyllagathis chinensis, Dunn, sp. n.

Herba annua, 10-15 cm. alta. Caulis erectus, glaber. Folia opposita,
lanceolata, crebre mucronato-serrata, membranacea, pilis crispis tenuiter
conspersa, apice gradatim, basi subito acuminata, venis 3 a basi diver-
gentibus, petiolis 1-2 cm. longis. Flores siepe 2, terminales ; calycis tubus
subcompressus, urceolatus, 8-costatus, 4 mm. longus, 3 mm. latus ; lobi 4,
distantos, parvi, lanceolati

;
petala 4, rosea, orbicularia, breviter unguiculata,

3-4 mm. lata
; stamina 8, fertilia petalis aecjuilonga

; corona ovarii apice
lacera

;
stylus indivisus, staminibns brevior. Fructus membranaceus, sub-

compressus, 5 mm. latus, imperfecte 4-locularis
; placenta3 a medio columnre

centralis in loculos divergentes, fimbriate. Semina minuta, ^-1 mm. lonea
angw lata.

On the margins of rivulets in the lower woods about Yenping. Honcrkomr
Herb. 2711.

ARALIACE.E.

\^° Heteropanax fragrans, Seem., var. chinensis, Dunn/ var. n. Foliola
parva, lanceolata, fructu compresso.

^
Lower woods near Buong Kang, Yenping. Hongkong Herb. 2754.

\ unnan, Henry, 12,8G5. Kienning Fu Mountains, Riclett, 846. Tonkin,
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Balansa, 3457. This seems to be the usual wild form in China. It is

usually a small tree with the leaves and panicles collected into a compact

bunch at the end of the thin straight trunk, and thus very different from the

graceful umbrageous trees of India.

RUBIACE^.

Galium asprellum, Michx. Hongkong Herb. 2799. A southern extension

from its previously known area, which comprised N.E. Asia to Hupeh and

Szechuen,

COMPOSITE.

Aster auriculatus, Franch. Hongkong Herb. 2826. Known previously

only from Yunnan.

VACCINIACEiE.

q^\V Vaccinicm Carlesii, Dunn, sp. n.

Frutex omnino glaber. Hamuli striati, cinnamomei, vetustiores grisei.

Folia lanceolata, leviter serrata, 3-4 cm. longa, chartacea, gradatim acuminata,

basi obtuse cuneata, venis obscuris, pedicellis 3-4 mm. longis. Racemi in

ramulis florigeris paniculas densas ad 10 cm. longas bracteatas formantes,

bracteis folia parva simulantibus. Flores parvi, pedicellis 1-2 mm. longis,

bracteolis linearibus pedicellos superantibus caducis ; calycis tubus hemi-

sphsericus, 1^ mm. longus, 5-lobatus, lobis triangularibus brevibus acutis
;

corolla alba, campanulata, 3 mm. longa, 5-lobata, lobis ovatis acuminatis,

apice reflexo ; staminum inclusorum anthene in tubulos laxos attenuate, basi

obtuse breviter calcaratse ; filamenta puberula ; stylus breviter exsertus.

Foochow at 2000 ft., Carles, 630. Yenping, Hongkong Herb. 2871,

2872.

This species might be taken for a small state of V. JDonianum, Wight, to

which it bears a general resemblance.

GENTIANACEJE.

Gentiana Thunbergii, Griseb. Ch'a Ch'un, near Shui Kau on the Min,

at 1500 ft. Hongkong Herb. 3359.

An interesting addition to the flora of China as Carles's Kiukiang plant

proves to be G. Zollingeri, Fawcett (Kusnezow in Act. Hort. Petrop.

xv. 375).
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GESNERACEjE.

,1° Okeocharis Benthami, C. B. Clarke, var. reticulata, Dunn. Folia

subtu s reticulata,

Pakwan, Kwantung, Ilance, 7501 of 1807, not 75G1 of 1864, which is the

type of the species; White Cloud Hills, Kwantung, Sampson, 447 ; Fokien,

Hongkong Herb. 3364.

Clarke included under this specific name plants with reticulate and plain

leaves and made no varietal distinction between them, because he believed,

from the material at his disposal, that the reticulation was merely due to

the development of the lamina with age. I have now, however, before me
specimens which will not allow of this explanation, L e. young leaves fully

reticulate in plants of the above new variety and also typical examples

showing no reticulation even in old leaves.

r^ Oreocharis amabilis, Dunn, sp. n.

^ Herba perennis, scaposa, alabastris petiolis foliorum venis in latere inferiore

pedunculis bracteis calycibusque lana brunnea vestitis. Folia radicalia,

ovata vel oblonga, irregulariter crenata, 4-12 cm, longa, papyracea, supra

pilis crispis adpressis vestita, obtusa, basi rotundata, majorum venis subtus

reticulatis, petiolo 4-6 cm. longo. Scapae 10-18 cm. longse, lanatse, glabres-

centes, apice 1-2-plo umbellatim raraosse, umhellis bracteis lanceolatis,

8-12 mm. longis, involucratis. Calyx ad basin 5-lobus, lobis 4-8 mm. longis

anguste lanceolatis ; corolla alba (an semper ?), glabra, cylindrica, subobliqua,

20-22 mm. longa, lobis erectis ovatis acutis G-7 mm, longis ; stamina prope

basin corolla) affixa, sinus loboruin breviter superantia; stylus compressus>

apice in stigma bilobum expansus,

Fokien, Foochow, Carles, 587 ; Shao Wu, clothing the faces of damp

shady rocks, Hongkong Herb, 3363 ; Yunnan, Mi-leh, on cliffs, Henry,

13,758.

SCROPHULARIACEiE.

Monochasma Savatieri, Franch. W. Fokien, Pao Chai Hui at 2000 ft.

Hongkong Herb. 3368.

Apparently local in China, being confined to the S.E. temperate region,

where it is in some parts a common and characteristic feature of the barer

slopes of the mountains. The dehiscence of the capsules is remarkable. The

horny endocarp seems invariably to split longitudinally down the middle of

the loculus, rolling back elastically, bursting the calyx and thus expelling the

seeds.
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VERBENACEiE.
i,

0^ Callicarpa longipes, Dunn, Sp. ll.

Frutex 1 m. altus, omniuo floribus exceptis molliter villosus. Folia sub-

sessilia, obovata vel oblonga, mucronato-dentata, subito acuminata, a medio

gradatim ad basin rotundatam vel subcordatam angustata, papyracea. Cymse

parvse, densa?, axillares, longe pedunculata?, pedunculis 12-35 mm. longis.

Calyx ad medium lobatus, villosus, 2 mm. longus, lobis acutis lanceolatis
;

corolla rubella, ore gradatim expansa, minime obliqua, extus puberula, calyce

duplo longior, lobis brevibus obtusis ; stamina exserta, 8-9 mm. longa ;

stylus filiEormis, apice explanatus, staminibus longior. Fructus ignotus.

Natural woods near Yenping at 2500 ft. Hongkong Herb. 3390.

Near C. rubella but distinguished by its long peduncles and by the shape

of its corolla.

LABIAT.E.

t V°
* D
Herba perennis, 1 m. alta. Caulis cum petiolis pedunculis calycibusque

plus minus hirsutus. Folia pinnata, 10-12 cm. longa, petiolo 10-12 cm.

longo ; foliola 7, ovata vel ovato-lanceolata, crenata, papyracea, utrinque

sparse pilosula vel subglabra, acuta, lateralia basi oblique, terminalia recte

cordata vel rotundata, omnia petiolulata, petiolulis 5-15 mm. longis. Verti-

cilli circiter 8-flori, distantes. Flores bracteolati ;
bracteolse lanceolate,

pedicello 3-4 mm. longo breviores ; calyx 10 mm. longus, supra medium

leviter constrictus, intus hirsutus, ore expanso bilabiato ; labium superius

integrum, rotundatum, inferius bidentatum, dentibus parvis mucronatis

approximatis ; corolla ca?rulea, bilabiata, labio superiore recto concavo,

inferiore sequilongo oblongo, genitalibus longe exsertis.

Banks of the Yuen Fu River near Foochow. Hongkong Herb. 3409.

Related to S. miltiorhiza, Bunge, but differing in its 3-jugate leaves and

short-hooded corolla.

The specific adjective commemorates the name of Mr. Bowley, Crown

Solicitor of Hongkong, and of his sister (now Mrs. L. Gibbs), with whom the© O
early part of our explorations is pleasantly associated.

D
Herba annua, debilis, procumbens, omnino floribus exceptis molliter

hirsuta. Folia ovata, crenata, 4-10 cm. longa, papyracea, obtusa, basi

rotundata, inferiorum petiolis laminas sequantibus, superiorum etiam baud

multo brevioribus. Verticilli densi, multiflori, axillares, bracteolis linea-

ribus. Calyx membranaceus, hirsutus, 8 mm. longus, lobis ajqualibus ovatis

mucronatis 1-2 mm. longis ; corolla rubella, 15-17 mm. longa, extus
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puberula, intus glabra, tube angusto recto exserto, labio superiore recto

oblongo concavo apice immarginato, inferiore requilongo trilobo, lobis

oblongis requalibus ; stamina sub labio superiore approximate, exterioribus

longioribns
; nucul?e trigonse, facie exteriore in alam angustam apice

producta.

Under shady banks in the lower woods near Buong Kang, Yenping.
Hongkong Herb. 3427.

An anomalous plant without the facies of the genus, but separable by no
obvious characters.

Scutellaria luzonica, Rolfe. Hongkong Herb. 3415. This Scull-cap

had not previously been found out of the Philippine Islands.

AMSTOLOCHIACE.E.

^ Aristolochia tubiflora, Dunn, sp. n.

Herba scandens, omnino glabra. Folia triangularia, integra, 8-10 cm.
longa, papyracea, acuta, apice sunimo obtuso mueronato, basi sinu rotundato

cordata, auriculis rotundatis, venis j)edatim a basi radiatis, petiolis 5-8 cm.
longis. Flores 1-2-ni, axillares

;
periantbium fusco-rubrum, 30-35 mm.

longum, hasi bulbosa, tubo recto angusto ab ore dilatato in labium oblongum
sequilongum prodncto, labio obtuso 5 mm. lato. Fructus ignotus.

Rocky gorge above the city of Yenping. Hongkong Herb. 3472.

Similar in foliage to A. contorta, Bunge, but the flowers with an obtuse,

not caudate lip.

yS Aristolochia mollis, Dunn, sp. n.

Herba breviter scandens. Caulis puberulus, glabrescens. Folia oblongo-

triangularia, 8-12 cm. longa, integra, papyracea, supra subscabra, subtus

molliter hirsuta, apice summo acuta vel obtusa, basi paullo expansa, sinu

rotundato cordata, auriculis rotundatis, venis a basi pedatim radiantibus et 2

vel 3 paribus pinnatis, petiolis 2-3 cm. longis. Flores 1-2-ni, axillares,

pedunculis pubescentibus 2 cm. longis, bracteolo amplexicauli 4-12 mm.
longo circitor medio instructis

;
perianthium extus molliter hirsutum, sub-

viride, rubro-lineatum ; tubus ovalis, 8-10 mm. longus, supra paullo contractus,,

ore late oblique expanso 15-17 mm. lato, lineis rubris radiantibus notato

;

ovarium dense pubescens. Fructus ignotus.

On walls at Siu Yuk, Min River. Hongkong Herb. 3470.

Recalling A. heterophylla in all but its flowers, which are widely different

in shape.

PIPERACEME.

PlPER dindigulense, M'uh Hongkong Herb. 3478. New to the flora of

China.
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Piper Futokadsura, Sieb. % Zucc. Hongkong Herb. 3481. The species

ras previously known from Japan, Liu Chiu Islands, and Formosa.

CHLORANTHACEiE.

Chloranthus Oldhami, Solms. Hongkong Herb. 3482. Formerly known

only from Formosa.

LAURACE.E.

Machilus Sheareri, Ilemsl. Hongkong Herb. 3490. A southern exten-

sion of the known area from Chekiang and Kiangsi.

Machilus Grusii, Hance. Drupa nigra globosa, 8-10 mm. diam., calyce

persistente 6 mm. longo, pedunculo crasso caraoso corallino.

Woods along the Tap Ling Ho, near Shui Kau, 80 miles from Foochow.

The fruit had not been described. The clustered scarlet peduncles of the

fruit make the tree in May a beautiful and striking object.

EUPHORBIACE,E.

Phyllanthus pulcher, Wall. Hongkong Herb. 3513. Previously

known only as an Indian species.

o.i""^ Mallotus Roxburghianus, MuelL Arg., var. glabra, Dunn, var. iu

Frutex omnino glaber.

Buono- Kane village near Yenping. Hongkong Herb. 3427.
r> """© e>

,.\&" Mallotus reticulatus, Dunn, sp. n.

Frutex 5 m. altus, prceter paginam foliorum superiorem omnino breviter

hirsutus et plus minus glandulis rubris sessilibus conspersus. Folia oblongo-

ovata serrata, 12-22 cm. longa, chartacea, supra glabra, costa impressa, infra

dense reticulata, gradatim acuminata, basi rotundata vel obtusa, venis 7-8

paribus, infimis basalibus, petiolis 3-4 cm. longis. Racemi (foeminei tantum

/isi) terminates, fasciculati, sessiles, multiflori. Flores foeminei 4 mm. longi,

pedicello longiores, bracteis linearibus, minutis ; calyx 5-partitus, lobis

linearibus 2 mm. longis ; ovarium globosum, 3-loculare, stylo brevi,

stigmatibus tribus plumosis. Fructus iguotus.

Hill-side at Wong Ka Chi, West Fokien. Hongkong Herb. 3429.

-o^^mLLia M. nkilinmnensis. Muell. Are., but the leaves are serrate and finely

reticulate beneath.
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URTICACEiE.

Ficus HETEitOMORPHA, Hemsl. Previously recorded no further south than

Kiangsi. Hongkong Herb. 3453.

Nanocnide lobata, Wedd. Only recorded previously from the Liu Chiu
Islands and from Chekian«r.

,X>
1

'PlLEA AQUARVM, D
Herba annua, tenera, 30-40 cm. alta, Caulis simplex, prseter apicem

glaber, inferne procumbens, radicans. Folia opposita, elliptica, crenata,

4-6 cm. longa, membranacea, supra punctis minutis linearibus crebre
notata, subtus in vcnis decidue puberula, apice basique angustata, obtusa,

venis 3 a basi radiantibus, petiolis 2-4 cm. longis, stipulis membranaceis
semicordatis, breviter petiolo adnatis. Cymre axillares, condensate, 5 mm.
longa?, tandem circinnatne. Calyx fructescens, hispidus, 1 mm. Iatus

achenium globulare lucidum flavum includens.

On the " 3800 Steps Pass " near Yenping, on rocks under the constant drip
of water. Hongkong Herb. 3477.

Distinguished from P. pumila, A. Gray, its nearest ally, by its crenate
leaves and large stipules.

CUPULIFEILE.

^V Quercus Harlandi, fiance, var. integrifolia, Dunn, var. n. Folia sub
plana, integra.

Woods near Yenping, and among the gorges of the Yuen Fu River
Hongkong Herb. 3492. The type is, so far as is known, confined to Hon<>--

kong Island.

V1 Quercus thalassica, Ilance, var. obtusiglans, Dunn, var. n. Glandes
apice rotundatre.

Fong Kong Tze near Foochow. Hongkong Herb. 3486. The same
variety occurs in the Island of Hongkong on Mt. Davis under Hongkono-
Herb. No. 2081.

&"ViJ
r,

*

Quercus Editile, Skan. A welcome extension of the known area of this
fine oak. Previously only from Kwantung.

y Quercus Skaniana, Dunn, sp. n.

Arbor sempervirens, 10 m. alta. Hamuli pube fusca molli vestiti. Folia
oblongo-obovata, integra, 10-15 cm. longa, coriacea, supra glabra, costa
prominula, venis secundariis impressis, subtus praecipue in venis molliter
pubescentia, costa venisque prominentibus, subito acuminata, basi cuneata
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petiolis (5-10 mm. longis. Spicre axillares, erectae, moncecire, circiter 15 cm.

longse, pedunculo pubescente. Flores masculi approximati, foeminei, 3-5-ni

distan'ter glomerati, squamis pubescentibus. Glans depresso-globosa, breviter

acum_„„inata, cupula fere inclusaet ejus basi adhserens, 15-20 mm. lata
;
cupula

squamis imbricatis parvis acuminatis adpressis vestita, saepe cum floribus

paucis hand evolutis basi conglomerata.

In natural woods at 2500 feet in the Yenping Mountains. Hongkong

Herb. 3487. ,

Allied to Q. Blumeana, Korth., but this has solitary acorns and glabrous

leaves.

This species is dedicated to my friend Mr. Skan of the Kew Herbarium

staff, to whom we are indebted for much of our knowledge of the Oaks of

China.

Castanopsis Hystrix, A. DC. Hongkong Herb. 3498. A notable

xtension of its known Chinese range, which only reached Yunnan.

IFEK.E

(§ Cham/Ecyparis) Hodginsii, D
Arbor 10-15 m.alta, omnino glabra. Kami paullo dependentes, in flabella

foliosa lata gracilia complanati. Folia polymorpha, quaterna, inter se

connata, ramulis adnata et eos omnino includentia, ramulorum vetustiorum

linearia, 7-8 mm. longa, apicibus breviter liberis cuspidatis, juniorum facialia

et dorsalia cuneata, tricarinata, 8 mm. longa, cuspidata, lateralia alam lanceo-

latam acuminatam fere medio liberam formantia, srepe infra linea glauca

notata. Conns squamis 12 decussatis peltatis apice excavatis formatus.

Semina 8-10 plano-convexa vel obtuse trigona, ovalia, 4 mm. longa, acuta,

basi obtusa, bialata, ala majore ovata 5 mm. longa, minore angusta apice

paullo producta.

Woods about Yenping at 2000 feet (small trees not in flower or fruit).

Hono-kong Herb. 3505. Large trees in fruit near Foochow, Ilodgins.

I mn glad to have the opportunity of naming this fine tree after my friend

Capt Hodoins of the S.S. ' Haiching ' of Hongkong, who has succeeded in

procuring fa cones from Foochow. Capt. Hodgins has been remarkably

successful in obtaining specimens of scientific and economic interest from the

neighbourhood of that port, and many of his collections are exhibited in the

H

ORCHIDACE^E.

, yy Microstylis mixutiflora, liol/e, sp. n.

^ Herba pusilla, caule basi in pseudobulbum parvum incrassato unifohato.

#
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Pseudobulbi subglobosi, 3-8 mm. lati. Folia petiolata, ovata vel suborbicu-
laria, apiculata, 1-1-5 cm. lata

; petiolus 5-8 mm. longus. Scapi graciles,
suberecti, puberuli, 3-9 cm. longi ; racemi multiflori ; bractese lineares*, acuta'
0-5 mm. longa

; pedicelli gracilis 1 mm. longi. Flores 1*5 mm. lati \
sepala patentia, oblonga, obtusa

; petala linearia, acuta, sepalis paullo
broviora

; labellum trifidum
; lobi laterales lineares, acuta, divergentes, petalis

paullo breviores
;

lobus intermedin triangulari-oblongus, subacutu's, lobis
lateralibus paullo major ; columna brevis, alis minutis.

Damp rocks in shade, Yuen Fu Gorges, at 1800 ft. Hongkono- Herb. 3515
A very distinct species, and remarkable for its very minute flowers, whose

structure is only made out with difficulty from dried specimens.

.

(/

Herba circa 15 cm. alta, basi incrassata, diphylla. Folia breviter petiolata,
ovato-oblonga, obtusa, membranacea, circa 13 cm. longa, G cm. lata. Scapus
crassiusculus, 15-18 cm. altus

; racemus multiflorus; braetea ovate, acuta,
2 mm. longa

;
pedicelli circa 1 cm. longi. Sepala divergent, lineari-oblonga!

acuta, subaqualia, circa 1 cm. longa
;
petala filiformi-linearia, acuta, 1 cm!

longa
;

labellum orbiculari-obovatum, apiculatum, minutissime undulatum,
1 cm. longum, basi minute tuberculatum ; columna clavata, incurva, 4 mm.'
longa.

Rocks at Tze Chuk Hang, YV. Fokien, at 3000 ft. " Flowers metallic
black." Hongkong Herb. 3541.

This species somewhat resembles L. pauciflora, Rolfe, in habit and foliage,
but has a much stouter, densely-flowered scape, and flowers about twice °as
large. The colour as recorded is unusual, and is not retained in the dried
flowers. [I did not see these plants in a fresh state and cannot confirm the
peculiar colour, but it was stoutly averred by the Chinese collector to be a'

stated.—S. T. D.l

Phaius maculate, Lrndl Hongkong Herb. 3541. An addition to the
known flora of China ; it was previously recorded from India only.

Dexdrobiitm aduncom, Wall. Hongkong Herb. 3525. Previously
recorded only from Kwantung and India.

rn'

(/

*> ' Caules epseudobulbosi, breves, vaginis membranaceis obtecti. Folia soli-
taria, petiolata, lanceolata, acuminata, 13-18 cm. longa, 2-2-5 cm. lata
membranacea

;
petioli 2-3 cm. longi. Scapi erecti, graciles, 30-40 cm. alti

]

racemi laxi, multiflori
; bractese lanceolata?, acuminata', 4-G mm. longa :

pedicelli graciles, 1-1-3 cm. longi. Sepalum posticum lanceolatum, acutum,'
circa 1-3 cm. longum

; sepala lateralia falcato-lanceolata, acuta, 1*3 cm.
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longa
;
petala falcato-lanceolata, acuta, 1"3 cm. longa; labellum trilobum,

suborbieulare, 1 cm, longum ; lobi laterales late falcato-oblongi, subacuti

;

lobus intermedins transverse oblongus, apice plieatus ; discus bicarinatus
;

columna clavata, arcuata, G-7 mm. longa ; mentum obtusum, 3 mm. longum.

Pocky banks near Bnong Kang. Flowers brownish yellow [S. T- D.].

Hongkong Herb. 3542.

Comparable with the Malayan Tainia latilingua, Hook, f ., which has a very

similar lip, though the latter is readily distinguished by its broad, very long-

petioled leaves and larger bracts.

Pholipota chinexsis, Lindl. Hongkong Herb. 3546.

A northern extension of the known area of the species, which was previously

on record from Hongkong and the island of Hainan.

I
1

V 1
Cynosokchis chinensis, liolfe, sp. n.

Herba nana, tubere ovoideo-globoso, caule brevi seepissime monophyllo.

Folia subsessilia, oblonga vel elliptieo-oblonga, subacuta, 3-5 cm. longa,

1-1*5 cm. lata, membranacea. Scapi graciles, erecti, glabri, 6-10 cm. longi,

supra medium vagina lanceolata obtecta ; racemi laxi, 5-12-flori ; bractere

ovata? vel ovato-lanceolate acuminata, 2-5 mm. longse
;
pedicelli 5—7 mm.

longi. Sepala subconniventia, ovata, subacuta, 3 mm. longa
;
petala sepalis

similia, paullo ampliora ; labellum trilobum, 5 mm. longum; lobi laterales

obovato-oblongi ; lobus intermedius obovatus, apice tridenticulatus ; calcar

gracile, 2 mm. longum ; columna brevissima.
" "3800 Steps Pass" at 2500 ft. Flower purple [S. T. D.]- Hongkong

Herb. 3543.

Near Cynosorehis gracilis^ KranzL (Gymnadenia gracilis, Miq.), but the

leaves proportionately shorter and broader, and the flowers rather larger and

with broader segments.

PALMJE.

1
-- D

Frutex erectus, 2-3 m. altus, fortissimo armatus. Folia oblonga, 2-3 m.

longa, petiolis glabrescentibus, spinis validis paullo compressis 2-3 cm. longis

armatis ; segmenta linearia, chartacea, cost is marginibusque spiculis vestita,

infra ternatim opposita (an semper?), apice flabellatim aggregata. Panicula

; juvenis 40 cm, alta ; rami bracteis]uven is et vetusta tantum visa

cinnamomeo-pulverulentis apice laceris 18 cm. longis vaginati. Alabastra

4 mm. longa, 2 mm. lata, extus striata. Rami panicula evolutae 30 cm.

longi, decurvati, pinnatim in spicas multas divergentes divisi.

Lower woods at Buong Kang near Yenping. Hongkong Herb. 3590.

Very near C. thysa?wlepu , Hance, but distinguished by the armature of the

leaves as well as by its smaller flowers.

LINN". JOURN.—BOTANY, VOL. XXXVIII. 2 D
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HjEMODOKACEjE.

^v Aletris scopulorum, Dunn, sp. n.

Herba perennis, 15-30 cm. alta, scaposa, rhizomate brevi, radices fibrosas

copiosas emittente. Folia radicalia, lincaria, 0-12 cm. longa^ 2-4 cm. lata,

glabra, acuta. Scapa superne puberula, bracteis 2-4 linearibus 4-12 mm.
longis in parte inferiore iiistructa. Racemus 5-8 cm. longus, ssepe 10-15-

florus. Flores 4-5 mm. longi ; pedicelli 3 mm. longi ; bractese lineares

pedicellos excedentes, omnes puberuli ; calycis tubus 'hemis])lncricus ; lobi G,

tubum sequantes, lineares^ acuti ; stamina 6, sepalis opposita et eis paullo

breviora ; ovarium inferum, 3-loculiire. Fructus loculicide apice dehiseens.

Damp rocks at Sui Kai Kau, near Foochow. Hongkong Herb. 355G.

Closely related to A. glanduligera, Franch., and differing only in its acute

linear calyx-teeth and its short lower bracts.

t

IRIDACEjE.

Ikis speculatrix, Ilance. Hongkong Herb. 3561. An extension of the

known range of this interesting " adventuress/' which was only recorded

before from Kwantumr.
c5

DIOSOOREACEiE.

Dioscorea khizopogonoides, Oliver. Hongkong Herb. 35G3. On previous

record only from the islands of Formosa and Honji'kon<£.

D. ziXGiBERENSis, C. II Wright. Hongkong Herb. 3564-5. Known
previously only from the province of Hupeh.

LILIACE^.

Smilax l.kvis, var. ophirensis, A. DC. Hongkong Herb. 3570. Hitherto

only gathered in Sumatra*
to ^

ARACEJE.

I)

Herba perennis, glabra, tuberosa, scaposa. Tuber ovale, 2-4 cm. longum,
radices fibrosas copiosas emittens. Folia triangularia vel oblongo-ovata,
15-25 cm. longa, membranacea, acuminata, basi cordata, sinu acuto, auriculis

paullo divergentibus rotundatis vel acutis, petiolis 15-25 cm. longis. Pedun-
culus 15-18 cm. longus ; spatha viridis, 5-0' cm. longa, oblonga, obtusa,

apice erecto vel nutante. Antherarum spica 8 ram. longa, spadice mire
attenuate ad 20 cm. longo riliformi ; ovarium 12 mm. longum, in uno latere

ovulis plenum.
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Damp woods at Fong Kong Tze near Foochow, Hongkong Herb. 3711.

Wet rocks at Tain Chuk Hang near Foochow, Hongkong Herb. 3718.

Although the leaves of the Fong Kong Tze plants have rounded lobes, while

those of the specimens from Tarn Chuk Hang arc acute, giving the two forms

a somewhat different facies, the divergence does not appear sufficient for the

foundation of two species or even of two varieties. P. cordata^ Brown, is

allied. The trivial name commemorates the service to Chinese botany of

Mr. X. E. Brown, the auther of the account of the Aroids in Hemsley and

Forbes's is Enumeration " (Journ. Linn. Soc, Bot. xxxvi. (1903) 173-188).

PiNELLIA CORDATA, N. E. Br. Hongkong Herb. 3716-7. The known
area of the plant is hereby extended southwards from Chekiang to Kiangsi.

Acorus Calamus, Linn. Hongkong Herb. 3713. Previously known no

further south than Kiangsi.

OYPERACE^E.

Scirpus pilipes, C. B. Clarke. Hongkong Herb. 3G0G. Described from

specimens collected in Fokien by De Grijs. It was found in great abundance

in the gorge at Buong Kang, where it formed a dense growth on the steep,

almost precipitous banks of the stream.

1 fo
Carex eadiciflora, Dunn, sp. n.

Csespitosa, scaposa. Folia gradatim acuta, 40-50 cm. longa, 2 cm. lata,

margine scabra, basi fibris brunneis cincta. Culmi desunt. Spicarum 1

mascula et 2-3 foeminese, pedunculate cum multis bracteis imbricatis mem-
branaceis ex rhizomate in fasciculo ortee, et ergo fere inter foliorum bases

occlusae; mascula 3 cm. longa, bracteis paullo longior, pedunculo 3-4 cm.

longo; foeminese paullo breviores
;
glumie utriculis 3-plo breviores, rotundatae,

medio trinervise, mucronatte. Stylus trifidus ; utriculus 6-7 mm. longus,

glaber, brunneus, opacus, striatus, in rostrum subito contractus; nux trigona,

rostro cvlindrico.

Among rocks at Siu Kai Kau, 1700 feet, near the Min River, about

80 miles above Foochow. Hongkong Herb. 3653.

The inflorescence of this remarkable sedge, which in other respects

approaches C. Ilarlandi, resembles the tuft that would be left if the

flowering stem of one of the scapose sedges were drawn between the fingers

so as to remove the bracts and spikes.

iaV D
Glabra. Radix caespitosa, fibres copiosas circum culmos gerens. Folia

20-30 cm. longa, ad 5 mm. lata, marginibus venisque scabra. Culmi 25 cm.

2b2
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lon<n folio*i. Bracterc lon<>e vaginatae, infiorescentiam supcrantes, inferiors^i wuwu "'»vh/(^ '^"n" '"©

foliacea.*, superiores filiformes. Spicaruin 1 niascula, 25 nun. longa, 2-3 mm.

lata, 5-0 foeminea? d>auc» basi breviter masculw), 3-4 cm. longa?, 10-12 mm.

lata1

,
pallide virides, pedunculis exsertis; glmnae foemineje ovate, acuta,

hyalinse, casta viridi, utricnlo breviores. Stylus trifidus ;
utriculus patens,

globosus, inflatus, 4-5 mm. longus, glaber, levis, in rostrum attenuatum.

Yonping Mountains at 3000 feet. Hongkong Herb. 3658 a.

// Cahex uivi'LOiU'M, Dunn, sp. n.

( ' Rhizoma repens, foliorum veterum basibus brunneis vestitum. Folia

radiealia 80-DO cm. longa, 3 mm. lata, margin o seabra, parte superiore in

tubum externe scabrum, revoluta. Culmus scaber, 70-100 cm. longus, basi

foliis paucis, brevibus vaginatus, medio nudus, apice bracteis 3 laxe vaginatus,

vaginibus levibus. Spicarum 1 mascula, terminalis, 8 cm. longa, 4 mm. lata,

2 parte inferiore foemineae, apice mascula?, 5-8 cm. longa; glmna t'amiinea

lanceolata, acuminata, amplexicaules, 9-11 nun. longa. Stylus trifidus
;

utriculus ascendens, oralis, longe acuminatus, brunneus, striatus, 7-8 mm.

longus.

Anion ** rocks by mountain rivulets at Sui Kai Kau, near the Min. Hong-

kong Herb. 3651.

^ CaREX GRACILIFLORA, Dunn, sp. n.

i;
Rhizoma repens, scapigerum. Folia 50-60 cm. longa, 7-8 mm. lata,,

glabra, supra scaberula, infra levia. Culmus 25-28 cm. longus, bracteis laxis

membranaceis basi noclisque circiter 5 vaginatus, nodo inferiore a basi 6 cm.,

aliis inter se superne gradatim minus distantes. Pedunculi 1-3-ni, bracteis

semi- vel minus inclusi j spicso glabra?, omnes basi breviter £oennnea\ apice

mascula 13-15 mm. longa*
;
gimme foeminera utricnlo breviores, ovatae,

obtusse, subevenia*. Stylus 2-fidus; utriculus patens, oralis, apice angustatus,

decurvatus, baud rostratus, 2-3 mm. longus, fuscus, striatus, glaber.

By rivulets near the Min at Sui Kai Kau, 1200 ft. Hongkong Herb.

3657. Allied to C. hrunnea, Thunb. "Well marked when in fruit by its neat

linear male spikes, each surmounting a few spreading utricles.

l0
i Oarex ghanifeka, Dunn, sp. n.

(^ llhizoma crespitosum, fibras fuscas copiosas, circum folia gerens, scaposum.

Folia glabra, 60-80 cm. longa, 6 mm. lata, supra seabra, subtus levia. Scapre

4-5 cm. longce, bracteis paucis scariosis imbricatis, basi vaginatre, spicam 1

masculam et 2 famiineas in apice approximates gerentes ; spicse bracteis

breviter vaginantibus pedunculos includentibus paullo superata*, pauciflora,

ovatse, 10-15 mm. long;e ; glumae foeminese lanceolate, acuminatse, costa

viridi, utriculis subrcquales. Utriculus ovalis, trigonus, in rostrum a?<juilongum

angustatus, stramineus, glaber, prseter rostrum scaberulum levis.
o
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Woods at Tap Ling Ho near the Min IHver, some 80 miles above Foochow.

Hongkong Herb. 3655.

Tl ie utricles have the peculiar shining yellow appearance of grains of

barley.

**
)

Carex ccspidosa, Dunn, sp. n.

Caespitpsa, glabra et prater apices foliorum culmorum glumorumque

asperas levis, 40 cm. alta. Folia 15 cm. longa, 2 mm. lata. Culmi 20-30

cm. Iongi, foliosi, foliis paucis et bracteis inferioribus superati, apice

4-6 spicas approximates, utiam apice basique vel omnino masculam, alias

apice masculas gerentes ; bractese amplexicaules vel brevissime vaginantes ;

spicfe 1 cm. longa.?, masculas anguste ovata», foeminese ovatie. Stylus trifidus

;

glumse foeminese, prseter infimas rotundata3, retusse, costa viridi in cuspidem

patentem, lamina longiorem et utriculum longe superantem excurrente ;

utriculus ovalis, apice angustatus, haud rostratus.

Banks of the Yuen Fu near Foochow. Hongkong Herb. 3643.

e spikes have a peculiar appearance in consequence of the long spread-

ing points of the glumes.

Carex transversa, Bl. Hongkong Herb. 3654. Kiangsu and Chekiang

were the previously known area of this sedge.

Tl

C. ischnostachya, Steud. Hongkong Herb. 3647. An addition to the

Chinese flora, and in the province where it might have been expected to occur

considering its range in Japan and the Liu Chin Islands.

C. Spachiana, Boot. Hongkong Herb. 3618 and 3641. Previously

supposed to be endemic to Kwantung.

GUAMINEiE.

Hongkong Herb. 4577. This Japanese
Phyllostachys nigra, Munro.

bamboo has already been recorded from Szechuen, and is now found to be one

of the most used of all the bamboos in Fokien.
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A Revision of the Genus Codonopsis, Wall. By T. F. Chipp.

(Communicated by W. Botting Hemsley, F.R.S., F.L.S.)

(With 4 Text-figures.)

[Read 19th March, 1908.]

Owing to the material recently collected by Mr. A. Henry and Mr. E. IL

Wilson, it has become desirable to attempt a short account and enumeration

of the species of the genus Codonopsis of the Natural Order Campanulaceie.

Under the generic name of Codonopsis I have included Codonopsis of Wallieh,

as enunciated in Roxburgh's ' Flora Indica,' ed. Carey, vol. ii. p. 105,

Glosocomia of D. Don, in his ' Flora Nepalensis/ p. 158, and many species

which though obviously allied to both these genera could not be included

under either of them.

An alternative would have been to have kept the original Codonopsis and

Glosocomia distinct genera, but this would have entailed the making of several

new genera for those species not coming under either, which have been

brought to light by the above-mentioned collectors.

A comparison of the original descriptions of Codonopsis and Glosocomia

shows these differences :

—

Codonopsis has sublinear filaments, a three-lobed

stigma, and a three-celled ovarv ; Glosocomia has glabrous filaments dilated

at the base, setose anthers, two-lobed stigmas, and a five-celled ovarv. The
characters of the stigma and ovary have no diagnostic value, as thev have been

found to vary from 3- to 5-merous in the same species; but with regard to the

filaments, which is the only other stated difference, not only do the two
distinct forms as given above occur, but also every intermediate stage between

them. On these considerations, therefore, it has been thought best to grouj

all the species together, retaining for them Walliclfs original name of

Codonopsis*

As to the position of the genus in its extended form:—Following the divi-

sions of Campanulaceae as given in Bentham k Hooker's ' Genera Plantarum,'

vol. ii. p. 557, it belongs to the tribe Campanulea? with the regular corolh

and free stamens, and under the subdivision of those with dehiscent capsules,

ns opposed to those with indehiscent berries. The genera nearest allied to it

)

^

i

are Platycodon of De Candolle, the only species of which is an erect, robust

plant, with sessile leaves and very large flowers, while Codonopsis is a scandent
or climbing herb, or at most only suberect with weak stems and nearly

always petioled leaves ; Leptocodon of J. D. Hooker k Thomson, which differs

in having five epigynotis glands ; and Campanumaa of Blume, which has

baccate fruit.

Wl
and one of them was so unlike the other two that he says he was of the opinion
it ought to have been put in Polemoniacea?. He mistook the short sterile

foliaceous branches for compound leaves, resembling those of Polemonium.
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The amount of variation in so small a Jienus. as is shown in the habit,
*>

leaves, and hairiness, which is here generally due to variation in habitat, is

remarkable, but by far the most striking feature is the various combinations

between the two outer floral whorls, and on this I have based the principal

divisions of the genus. There are distinctly four—firstly, that with the calyx

inferior and the corolla superior (fig. 1) ; secondly, where the calyx is semi-

superior, the corolla still superior (fig. 2) ; thirdly, where the calyx and corolla

are semisuperior (fig. 3) ; and fourthly, with the calyx superior (fig. 4)

.

Fig. 1.
Fig. 2.

Fig. 3. Fig. 4.

F-W-ff-

So far as I can ascertain, this case has not been clearly stated before, but

only passing allusions have been made to it. De Candolle, in his Monograph

of the Campanulaceie in 1830, regards the calyx as an involucre, and I was

inclined to that opinion myself at first. Those who have called it an involucre

have regarded the calyx to consist of a slight rim or ridge running round the

corolla at the point where the latter leaves the ovary.

The following facts support the view that these members form the true

calycine whorl. On sections being taken through the corolla the rim or ridge

can be seen to be in direct continuation with the rest of the corolla, and
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there does not appear to be any trace of an abortive whorl. Moreover, the
ridge is not visible in living flowers until the corolla is somewhat faded or
pressed, and is merely an infolding of the lower part of the corolla-tube above
a thickened basal portion. Again, the varying positions of the calyx are to
be somewhat expected, as in some specimens examined the calyx-lobes were
seen to be inserted in a distinct spiral and not in a whorl, showing that the
insertion of each calyx-lobe is liable to vary. Another point in support of
this is its position with regard to the other floral whorls. Its lobes invariably
alternate with the corolla-lobes and are opposite to the stamens, while with an
involucre one would rather expect its members to alternate with the calyx-
lobes and so be opposite the corolla. The venation also is quite normal and
does not point to any suppression of parts. There is therefore the calyx
interior, senusuperior, and superior. Similar cases are to be found in Cam-
panumma ,n several of the Goodeninceaj, and in Lagenocarpus of Ericacero
(see Fl. Cap. vol. iv. p. 417).
The corolla beyond the varying adnation of the base of the tube is more or

less constant. In one species, however, it is so deeply cleft as to give it the
appearance of a polypetalous corolla. In one or two species also it possesses
a projecting rim, generally marking a delimitation in colour, about halfway
down on the inner side.

The colour of the corolla would suggest the mode of pollination in some
species tor this purpose the genus might be separated into those with
.right blue or other highly attractive colours, and those with a dull red or

lilac inside and a glaucous green outside. Of the latter I have observed one
or two interesting points, especially in connection with C. lanceolata. In all
the species the outside of the stigma-lobes is densely scabrid, and in the
species under observation it was noticed that when the pollen is ripe-that is,
betore the stigma-lobes are open-the anthers are closely applied to this part
ol the stigma, after which they resume their normal positions against the
corolla, but leaving their pollen on the outside of the stigma. Further homo-
logous cases are mentioned and discussed under the heading of "Autogamy "
in Kerner k Oliver's Nat. Hist. Plants, vol. ii. p. 361. The disc of the flower
at first is glistening with honey, and one invariably finds two or three ants
inside These points, coupled with the fact that these flowers generally have
a rank smell, would suggest that they are pollinated by ants, flies, and such
insects. Similar circumstances in other campanulate flowers are mentioned
by Kerner & Oliver, /. c. p. 103. The disc of the flower is frequently marked
with a pentagon of a different colour, so that the minute colouring of the
inside of the flowers is often very effective.

The roots of one of the species, Codonojm* T«>»,*hen in particular, and
others in a ess degree, are extensively used in ( !hina for medicinal purposes
owing to their "tonic and aphrodisiac properties.- Full accounts of this
have already appeared in Hooker's 'Icones Plantarum,' t. 11)66, and in the
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Kew Bulletin, 1907, p. 9; and I cannot do bettor than refer to them- Some

species, too, have been noticed to contain a milky juice, but as only a few

are known in the living state it isspecies

throughout the genus.

uncertain whether it exists

The majority of species of Codonopsis in cultivation appear quite hardy and

<io not require any special attention, although otherwise they scarcely recom-

mend themselves to the gardener owing to their unattractive appearance.

One species C. convolvulacea, which is distinctly the prettiest in cultivation,

requires some protection and is perhaps more suitable for pot-culture, see

C. lanceo-Bot. Mag. tab. 8178. The remaining species in cultivation are :

¥
As to the distribution of this genus:—Owing to the small amount of

material at present to hand we can form only a general idea ; but this, how-

ever, is very interesting and shows that the genus is found almost exclusively

at considerable elevations, sometimes reaching an altitude of 13,000 feet.

The general area marked out at present is a semicircular band, having its

most north-easterly station yet recorded in the north of the Sikhora Alin

Mts., on the watershed of the river Amur, about 141° E. and 51° N., thence

running along thc^ mountains as far south as Vladivostok. One specimen

has been recorded from the mountains near Pekin. It next appears on the

mountains of the northern island of Japan, and passes along the mountains in

the centre of the south island. There is then a slight break in the line, as its

next station is in the mountains of western Hupeh, and thence seems to be

generally spread over the Yung-ling Mts. as far as the province of Kansu to

the north and down through Yunnan in the south. It can then be traced

through tthe mountains of the Shan States in Northern Burma, where it

reaches its southernmost point at a latitude of 21° N., to the Khasia Hills of

Assam. It is next recorded from the Phari and Chumbi district, and also

further north from the Tsangypo watershed and Lhassa. It has been collected

all along the southern slopes of the Himalayas through Kashmir to the

watershed of the Kurram Kiver in Afghanistan, and its most western repre-

sentative yet recorded is from the Alexandrovski and Alatau Kanges in

Russian Turkestan at about 79c E. and 43° N.

One cannot help thinking from the striking variation in the small amount

of material at present available, and the large, though not as yet always

connected, area of distribution, that this will probably prove a large .and

remarkable genus.

My thanks are due to Mr. L. A. Boodle for having examined the morphology

of the floral whorls, and to Mr. F. W. Rolfe for the accompanying figures.
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CODONOPSISf, Wall. in Ro.vb. Fl. Ind. ed. Carey, vol. ii. p. 10-*.

UerUv perennes. Radices tuberosaj vel elongate, lignosae. Catties ramosi,

grucillimi vel robusti, scandentes, volubiles vel erecti, giabri vel pilosi. Folia

opposite, alterna vol fasciculate, subsessilia vel petiolata, simplicia, glabra vol

hirsuta. Flores 1-3 terminales,* oppositifolii, axillares vel extra-axillaros

;

pedunculi giabri vol pilosi. Calyx inferos, semisuperus vel superus ; tubus

glabor vol pilosus, striates; lobi sinu acuto vel obtuso sejunetu giabri vel

pilosi. Corolla campanulata, infandibuliformis vol tubulosa, viridis, albida,

purpurea vel crerulea ; tubus glaber vel sparsim pilosus ; lobi ovati vel

triangulares, aeuti vel obtusi. Filamenta subulata, glabra, vel ad basin

dilatata et intns appendice ciliata instructa, subulata, vel e basi subulata

glabra vel densissime pilosa ; antberae subbasifixse, erectae, oblongae, introrsae,

biloculares, extus carinatae vel'planae, obtuse ; carinas setis cristatae. Stylus

basi dilatatus, erectus, teres, glaber vel pilosus ; stigma 3-5-lobum, extus

scabridum, intus glabrum, obtusum vel attenuatum. Ovarium inforum,

seini-inferum vel superum, obconicum vol hemisphaericum
;
placentae axillares,

carnosae ; ovuli co . Capsida 3-5-locularis, apice dohiscens, plurispornia
;

valva? 3-5. Semina alata vel non alata, elliptica, oblonga vel ovoidea ; testa

levis brnnneaque vel reticulata candidaque. Embryo axilis, teres, recta
;

albumen copiosum, carnosum ; radicula juxta hilum.— Glosocomia, Don, FL
Nop. p. 158.

Claris Speciemun.

Calyx inferos

Calyx semisuperus.

* Corolla supera.

1. Tangtilitn*

i

2. lanceo/ata.

3. ussuriensis*

Folia ad apicem ramorum lateral! urn 3-4 fasciculate

Semina alata .
,

Semina non alata . .

Folia opposita vel altema.

Stamina setosa.

Folia non excedentia 1 cm, longitudinis.

Corolla 3-4 cm. longa; filamenta 10-17 mm. longa. . 4. mollis.

Corolla 2-3 cm. longa; filamenta 10 mm. longa .... 5, thalictrifolia.

Folia 0-10 cm. longa

Stamina glabra.

(), lient/icutii.

Corolla non excedens 9 mm. longitudinis
, , . 7. micrantha.

Corolla saltern 17 mm. longa.

Scandentes vel volubiles . 8. rotundifolitu

Non scandentes nee volubiles. Caules? fertiles robusti,

steriles numerosi a basi orti.

Folia sinuata 9. viridiflora.

^^h^^^bfl

t [After this paper was read, and whilst it was still in the printers* hands, a critical revision

of this genus was published by Mr. W. Komarov in Act. Hort. Petrop. vol. xxix. As far

as it is necessary the new specific names published by him have been adopted.—T. F. C.
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Folia integra vel obscure serrata.

Folia 5-9 mm. longa

Folia 15-40 mm. longa

10. fattens.

11. ovata.

Folia integra marginibus albidis crassis instructs. . 12. cardiophylla*

** Corolla semisupera.

Scandentes vel volubiles.

Stamina glabra.

Cahcis lobi lineares, sinu obtuse saltern 5 mm. lati

sejuncti

Calycis lobi triangulares, sinu obtuso 1 mm. latitudinis

13. viridis.

non excedente sejuncti 14. Henryi.

Calycis lobi late ovati, sinu acuto sejuncti

Stamina pilosa.

15. deltoidea

Ovarium pilosum

' Ovarium glabrum

16. tubulosa.

17. pilosa.

Non scandentes nee volubiles.

Pedunculi primarii saltern 30 cm. longi 18. subscaposa.

Pedunculi primarii non excedentes 13 cm. longitudinis . . 19. subsimplex.

Calvx superus.

Corolla ad basin divisa - 20. convolvulacea

Corolla nunquam ultra dimidium divisa.

Calycis lobi sinu late obtuso sejuncti.

Calycis lobi sinu acuto sejuncti

21. ajfinis.

'2'2. purpurea

1. Codonopsis Taxgshen, Oliver in Hook. f. Icon. PL xx. (1891) 1. 1966.

—

Codes volubiles, glabri, Folia altcrna vel opposita, lanceolate, basi attenuate

vel truncata, obtnsa, obtuse serrata, pubescentia vel glabra, ciliata, 5-8 cm.

longa, 2-3 cm. lata
;
petioli glabri, 1-3 cm. longi. Flores solitarii, axillares,

extra-axillares vel foliis oppositi ;
pedunculi glabri, 3-4 cm. longi. Calyx

inferos, fere ad basin divisus ; lobi oblongi, acuti, glabri, 18-24 mm. longi,

5-7 mm. lati. Corolla supera, campanulata, viridis, purpureas maculis in-

structa ; tubus glaber, 1-5-2 cm. longus, siccitate apice 2-5-3 cm. diam.
;

lobi triangulares, acuti, 6-10 mm. longi, 6-10 mm. lati. Filamenta glabra,

7-8 mm. longa; antherre glabra, 4-5 mm. longse. Stylus glaber, purpureus;

stio-ma 3-5-lobum. Ovarium inferum, siccitate 5-14 mm. diam. ;
loculi 3-5.

Capsula eoniea, viridis vel purpurea, siccitate 2-2*5 cm. diam. Semina

elliptica, levia, atro-brunnea, 1-1*5 mm. longa, 0\r>-l mm. lata.—Hem J

si. in

(1904)

China : Hupeb, lie

The root of this species is extensively used for its medicinal properties, vide

Oliver, /. c. The flowers have a rather disagreeable cabbage-like smell.

2. Codonopsis lakceolata, Benth. § Hook. f. Gen. Plant, vol. ii. (1870)

p. 557.—Caules glabri vel sparsim pilosi. Bractece basi ramorum lateralium

inserts, lineari-lanceolat*, 8-15 mm. longa?, 3-7 mm. latse. Folia ad apices.

brevium lateralium ramorum fasciculata, lanceolata, acuta vel obtusa, basi
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attenuata, integra vel grosse serrata, glabra, minute ciliata vel raro sparsim
pilosa, 3-5-7-5 cm. longa, 2-3'5 cm. lata

; petioli glabri, 1-5 mm. longi.

Floret terminates
; pedunculi glabri, 1-0 cm. longi. Calyx semisuperus

;

tubus hemisphajricus glaber, 3-10 mm. longus; lobi sinu acuto vel post anthesin
obtuso sejuncti, lanceolati vel oblongi, acuti, glabri. Corolla supera, cam-
panula, glauco-viridis, purpnreo-maculataj tubus glaber, 15-25 mm. longus,
siccitate 15-25 mm. diam. ; lobi reflexi, triangulares, acuti, 5-10 mm. longi,

5-10 mm. lati. Filamenta basi dilatata, glabra, 4-6 mm. longa ; antherse
glabrae, 3-5 mm. longa?. Stylus glaber ; stigma late 3-lobum. Ovarium
semi-inferum, siccitate 7-20 mm. diam. Capsula obconica, glauco-viridis,

siccitate 20-25 mm. diam.
; valvar 3, 5-16 mm. longa?. Semina alata, levia,

2-3 mm. longa, 1 mm. lata ; ala? lactefe, 2-3 mm. longa?, 2 mm. lata?.

Trau tv. in Act. Hort. Petrop. vol. vi. (1879) p. 46 ; Hance, in Journ. Bot. 1885,
p. 32^; Hemsl. in Journ. Linn. Soc. Bot. vol.xxvi. (1889) p. 5. Glosocomia
lanceolata, Maxim. Mel. Biol. xii. p. 487. Campanumcea lanceolata, Sieb. & Zucc.
Fl. Jap. i. j). 171, t. 91 ; Planch, in Fl. des Serres, t. 927 ; Walp. Repert.
vol.ii. p. 710 ; Hook. f. & Thorns, in Journ. Linn. Soc. vol. ii. (1858) p. 11.
Manchuria : Frien Mts., Faber, 1(111 ! between Hni Fa River and Kirin,

James] Kirin to Tsitsihar, James ! Coast of Manchuria, Wilford, 1196! be-
tween the mouths of the rivers Sungari and Ussuri, liadde ! Sangatschi,
A/aackl China: Pekin, Bretsehneider, 177 ! Kew Kiang, Shearer f Shan
Tung, Faber, 133 ! Ichang, Henry, 2342! Hupeh, Henry, 6527 ! Szechuen,
Henry, 7248! Wilson, 2569! 1301! Japan: Central Mountains, 2000-
7000 ft., Maries I Hakodate, Maximowiez ! Albreclit ! Hodgson ! Gunassan,
Faurie, 694! Mori, Faurie, 976! Sapporo, Faurie, 1333! Mt. Takao,
Taked,i, 301

!

The root of this species is mentioned by Planch. /. c. as having a bitter
taste, and is used for medicinal purposes.

3. CODONOPSIS USSURIENSIS, Ilemsl. in Journ. Linn. Soc, Bot. vol. xxvi.

(1889)^ p. G.— Caules glabri vel ad nodos sparsim pilosi. Bracteo? basi ramorum
late raHum glabra? vel pilosre, lanceolata?, acuta?, 15-25 mm. longa?, 5-10 mm.
lata?.

^

Folia ad apices brevium lateralium ramorum fasciculata, lanceolata vel
^lliptica, integra, acuta vel obtusa, basi attenuata, supra glabra, subtus glabra
vel sparsim pilosa. minute ciliata, 3-5 cm. longa, P5-2'5 cm. lata

;
petioli

glabri vel pilosi, 2-5 mm. longi. Flares terminales
; pedunculi breves, glabri,

1-2 cm. longi. Calyx semisuperus; tubus hemisphajricus, glaber, 15-25 mm.
longus

;
lobi lanceolati, acuti, glabri, 1-2 cm. longi, C-S mm. lati. Corolla

supera, campanuiata
; tubus 16-20 mm. longus, siccitate 2-2'5 cm. diam.

;

lobi triangulares, acuti, 5 mm. longi, 3-5 mm. lati. Filamenta glabra, basi
parum dilatata, 4 mm. longa ; anthera? glabra?, 2-3 mm. longfe. Stylus glaber

;

stigma late 3-lobum. Ovarium semi-inferum, siccitate 8-15 mm. diam.
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Capsula conica ; valvse 3, 5 mm. longje. Semina atro-brimuea, minuta

carina instructa, 2 mm. longa, 1 mm. lata.— C. lanceolata, var. ussuriensis,

Trautv. in Act. Hort. Pet. vi. (1879) p. 47 ;
var. /3 ofawsa, R

j->

Phys.-Math. Acad. (1857) p. 223. Glosocomia ussuriensis,

Rupr. in Bull. Phys.-Math. Acad. Petersb. xv. (1857) p. 209 ;
Maxim.

Prim. FI. Amur. p*. 184, et in Mel. Biol. xii. p. 487. G. hortemis, Rupr.

(18

Manchuria : Amur, Maximowicz !

M;} 4. Codonopsis mollis, Chipp.— Caules fertiles, subrobusti, pilosi, circ.

17 cm. longi ; steriles gracilos, dense pilosi. circ. 7 cm. longi. Folia alterna

vel opposita, subsessilia, ovata, basi subcordata, obtusa, Integra, dense hirsuta,

8-10 mm. longa, 7-10 mm. lata. Flore* terminates; pedunculi sparsim

pilosi, circ. 3 cm. longi. Calyx semisuperus ; tubus hemisphsericus, sparsim

pilosus, circ. 3 mm. longus ; lobi sinu obtuso sejuncti, ovati, apice dense

hirsuti, 5 mm. longi, 3-4 mm. lati. Corolla supera, cylindrico-ini'undibuli-

formis ; tubus venis sparsim hirsutus, 38 mm. longus, siccitate basi 8 mm.

diam., apice 20 mm. diam. ; lobi triangulares, acuti, glabri, 5 mm. longi,

Filamenta basi parum dilatata, glabra, J 6-1 7 mm. longa;

anthera carinate mm. longa? ; carina.* setis vestitse. Stylus glaber ;
stigma

late 3-lobum. Ovarium semi-inferum, siccitate circ. 10 mm. diam.

Tibet : Hills above Lhassa, Capt. Walton !

T have not seen the fruit of this species. It differs from C. thaUctrt[folia

in having a longer corolla, longer filaments, and more hirsute and larger

leaves.

7 mm. lati.

5. CODONOPiSLS thalictrifolia, Wall, in Roxb. Fl. Jnd. vol. ii. p. 100.

Caules fertiles subrobusti, sparsim pilosi vel glabri, 20-30 cm. longi
;

steriles gracillimi, pilosi, 4-0 cm. longi. Folia opposita vel alterna, rotundata,

basi subcordata vel truncata, integerrima, dense hirsuta vel seal trida, 3-5 mm.

longa, 3-5 mm. lata; petioli hirsuti, raro 2 mm. longi. Flores terminates ;

1 breviter hirsuti, 3-1 6 cm. longi. Calyx semisuperus,

minute scabridus, 3-4 mm. longus ;
lobi

l ve

olaber vel

nun.

pedunculi j>ilosi

hemisphsericus ; tubus

sinu subobtuso sejuncti, oblongi, obtusi, integri, minute scabridi, 6-7

longi, 2-3 mm. lati. Corolla supera, cylindrico-infundibuliformis, csernlea ;

tubus glaber, 18-2)5 mm. longus, siccitate basi 6-9 mm. diam., apice 15-23 mm.

diam. ; lobi triangulares, subobtusi, integri, 3-4 mm. longi, 7-9 mm. lati.

Filamentabusi parum dilatata, glabra, 1 cm. longa ;
anther* carinatse, 3 mm.

Ovarium

Benth. in

. Soc.

lonese ; carina? setis vestitse. Stylus glaber9
: stigma late 3-lobum.

. Liinn
semi-inferum, siccitate 6-10 mm. diam. Capsula (?) conica.-

Royle, Illustr. Bot. Himal. p. 253 ; Hook. f. & Thorns, in Journ

vol. ii. (1858) p. 10; Hook. f. Fl. Br. Ind. vol. iii. p. 432. Glosocomia tenera,

D.Don, Prod. Fl. Nepal, p. 158. G. thalictrifolia^'all. Cat. n.1207. Wahlen-
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henna thalictrifolia, DO. Prodr. vol. vii. p. 425. Campanula thalirtrifotia,

Spreng. Our. post. p. 77.

Tibet: Herb. Hort. But. Calcutt. ! India: Nepal, Gossain Than,
Wallich !

T have not seen this species in fruit.

(J. CODONOPSIS Benthami, Hook.f.fy Thorns, in Journ. Linn. Soc. vol. ii.

<) p. 14.— Caules robusti, pilosi. Folia opposita vel alterna, ovata vel

hmceolata vel deltoidea, basi truncata vel attenuata, subobtusa vel acuta, grosse
serrata, breviter hirsuta, 6-10 cm. longa, 4-5-5 cm. lata

; petioli sparsim
pilosi, 20-35 mm. longi. Flares terminales; pedunculi pilosi, 2-8 cm. longi.

Calyx semisuperus
; tubus hemispbsericus vel obconicus, glaber, 3-6 mm.

longus
; lobi imbricati, rotundati vel late ovati, breviter acuminati, ciliati,

10-12 mm. longi, 10-12 mm. lati. Corolla supera, campanulato-cylindrica
;

tubus glaber, 15-20 mm. longus, siccitate 8-12 mm. diam. ; lobi triangulares,
acuti, glabri, 3-5 mm. longi, 3-5 mm. lati. Filamenta e basi glabra dilatata,

subulata, densissime pilosa, 7 mm. longa ; anthers? earinata?, 4 mm. longa?
;

carina* setis vestita?. Stylus glaber ; stigma late 3-Iobum. Ovarium semi-
inferum, siccitate 8-13 mm. diam. Capsula eonica ; valvar 3, 6-8 mm. longse.
Semimi oblonga, 1 mm. longa, 0-5-O8 mm. lata.

India : Sikkim, D000-ll,000 ft., ./. D. Hooker ! Clarke, 11879 A ! 10001 !

10224 A ! Sikkim frontier, kSim-doong-tang. Dunahoo !

Hooker mentions this plant as having "a heavy, almost rank, hircine
smell."

^ i. Codonopsis micrantha, Chipp.—Caules glabri, ad nodos pilosi. Folia
opposita vel alterna, ovata, basi cordata, acuta vel obtusa, grosse serrata,
sparsim pilosa, 5-S cm. longa, 2'5-3 cm. lata

; petioli glabri vel sparsim'
pilosi, 2-4 cm. longi. Flares axillares

; pedunculi glabri, 1-2 cm. longi.
Calyx semisuperus

; tubus hemisphaericus, glaber, 5-7 mm. longus ; lobi sinu
acuto sejuncti, triangulares, acuti, glabri vel minute ciliati, 12-14 mm. longi,
4-5 mm. lati. Corolla supera campanulata ; tubus glaber, 4-5 mm. longus,
siccitate 7-9 mm. diam.

; lobi triangulares, glabri vel ciliati, acuti, 3-4 mm.
longi, 2-3 mm. lati. Filamenta glabra, basi dilatata, 3 mm. longa; anthera?
glabra-, 2 mm. longa*. Stylus glaber ; stigma late 3-lobum. Ovarium semi-
inferum, glabrum, siccitate G-7 mm. diam. Capsula eonica ; valva* 3 mm.
longa*. Semina ovoidea, levia, Candida, 1 mm. longa, 0-5 mm. lata.

China : Yunnanfu, D
This species ditFers from C. ovata, Benth., in having deeply cordate, coarsely

serrate leaves, long petioles, and the corolla under 10 mm. iong.

8. Codonopsis rotundifolia, Royle, lllustr. JJot. IfimaL p. 254, t. G2.
Caules glabri vel pilosi. Folia opposita vel alterna, rotundata vel ovata, basi

truncata vel cordata, grosse serrata, obtusa vel subacuta, glabra vel ad venas
sparsim hirsuta, 4-8 cm. longa, 3-G'5 cm. lata, petioli hirsuti, 1-3 cm. lonei.
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Flores foliis oppositi ;
pedunculi glabri vel sparsim hirsuti, 1-3 cm. longi.

Calyx semisuperus ; tubus obconicus, glaber, 3-5 mm. longus ; lobi sinu acuto

sejuncti, ovati, ucnti vel subacuti, integri vel grosse serrati, glabri vel hirsuti,

ciliati, 14-10 mm. longi, 8-11 mm. lati. Corolla supera, campanulata, pallide

cterulea, lilacinis purpureis maculis instructa ; tubus glaber, 11-17 mm.

longus, siccitate ad apicem 17-22 mm. diam. ; lobi late triangulares, acuti,

5-0 mm. lonci, 7-10 mm. lati. Filamenta basi dilatata, glabra, circ. 4 mm.

longa ; anthera? glabrae, circ. 3 mm. longse. Stylus glaber ;
stigma late

3-lobum. Ovarium semi-inferum , siccitate 10-12 mm. diam. Capsula conica ;

valvie 3, 8-10 mm. longse. Semina oblonga, Candida, 2 mm. longa, 0'8-l mm.

lata.—Hook. f. & Thorns, in Journ. Linn. Soc. vol. ii. (1858) p. 14 ;
Hook. £.

Fl. Brit. Ind. iii. p. 432 ; Bot. Mag. tt. 4942, 5018 ; Ic. Cathcart, ined. in Herb.

Kew. C. lurida, Lindl. in Bot. Reg. 1839, Misc. 82. Wahlenbergia rotundi-

/< C. silrestris, Kom. in Act. Hort. Petrop.

xviii. p. 425 ; Hemsl. in Journ. Linn. Soc, Bot. vol. xxvi. (188 (
J) p. 408.

Manchuria : Sungari River, Tang-ho-ko, and Chang-pei-shan, James !

India: Scinde Valley, Clarke, 27188 A! Kashmir, Clarke, 24242! 29350!

30827! 31113! 31120! 31322! Himalaya, Edgeworth, 240 !
6000-7000 ft,,

Thomson ! Kumaon, Strachey # Winterbottom, 2 ! Chamba, Ellis, sheet xlvi. !

K
lift,

sufficiently distinct to retain.

9. Codonopsis vniiDiFLORA, Maxim, in Bull. Acad. Petersb. xxvii. (1881)

p. 496.— Caules sparsim hirsuti. Folia alterna, ovata vel lanceolata, basi

subcordata, sinuata, obtusa, breviter setosa, 15-35 mm. longa, 13-25 mm.

lata ;
petioli hirsuti, 7-10 mm. longi. Flores terminales

;
pedunculi glabri

vel sparsim hirsuti, 0-13 cm. longi. Calyx semisuperus ; tubus hemi-

sphrericus, ovario omnino adnatus, glaber, circ. 3 mm. longus ; lobi sinu

acuto sejuncti, ovati, grosse serrati vel sinuati, obtusi, ciliati, a})ice minute

setosi, 12-15 mm. longi, 0-7 mm. lati. Corolla supera, campanulata, luteo-

viridis; tubus glaber, circ. 1 mm. longus, siccitate circ. 15 mm. diam. ;
lobi

late triangulares, subobtusi, circ. 7 mm. longi, circ. 7 mm. lati. Filamenta

glabra, basi dilatata, 5 mm. longa ; antherse glabrae, 5 mm. longae. Stylus

glaber; stigma late 3-lobum. Ovarium (semi-inlerum ?), siccitate circ.

13 mm. diam.

China : Kansu, Przetcahli !

10. Codonopsis fcetens, Ilook.f. et Thorns, in Journ. Linn. Soc. vol. ii. (1858)

p. 10.

—

Caules fertiles subrobusti, pilosi, 30-50 cm. longi ; steriles gracillimi,

densissime pilosi, 4-7 cm. longi. Folia alterna vel opposita, rotuudata, basi

truncata vel subcordata, obtusa, integerrima, densissime setosa, 5-9 mm.

longa, 5-10 mm. lata ;
petioli setosi, raro 2 mm. longi. Flores terminales

;
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pedunculi glabri vel pilosi, saepe bractea instructa, 4-20 cm. long!. Cabjx

semisuperus ; tubus hemisphsericus, sparsim pubescens vel pilosus, 3-4 mm.
longus ; lobi sinu obtuso sejuncti, lanceolati vel oblongi, acuti, integri,

sinuati vel serrati, extus dense intus sparsim pilosi, 7-13 mm. longi, 2'7 mm.
lati. Corolla supera, campanulata; tubus glaber, 10-15 mm. longus, siccitate

20-30 mm. diam. ; lobi late triangulares, acuti vel obtusi, 5 mm. longi,

>7-10 mm. lati. Filamenta glabra, basi dilatata, 3 mm. longa ; anthene

glabra?, 4 mm. longa*. Stylus glaber ; stigma 3-lobum. Ovarium post

anthesin semi-inferum, siccitate 10-15 mm. diam. Capsttla conica ; valvse 3,

11-15 mm. longse. Semina oblonga, levia, 1*5-2 mm. longa, 0'8-l mm. lata.

Hook. f. Fl. Br. India, vol. iii. p. 433.

Tibet : near Choun, King
}

s collector ! Cliumbi and Phari, Sham Chen, and

18 miles N.AV. of (Jhunibi, Dungboo ! Yatung, Hobson I India : Sikkim,

14,000-10,000 ft., Hooker / ! China : Taehienlu, Soulie, 125 ! 540 ! Pratt,

531 !

11. CoDONorsis ovata, Benth. in Royle, Must. Bot. JHmaL p. 253, tab. 69,

fig. 3.— Caules fertiles robusti, glabri vel pilosi, 30-50 cm. longi ; steriles

graciles, glabri vel pilosi, 4-13 cm. longi. Folia opposlta vel alterna, ovata,

laneeolata vel elliptica, obtusa vel acuta, basi truncata, subcordata vel

attenuate, integra vel obscure serrata, densissime hirsute vel sparsim pubes-

centia, ciliata, 15-40 mm. longa, 10-25 mm. lata
;

petioli pubescentes vel

liirsuti, 1-8 mm. longi. Flores 1-3, terminales
; pedunculi hirsuti, pilosi vel

glabri, 5-17 cm, longi. Cahjx semisuperus ; tubus hemisphrericus, ovario

omnino adnatus, pilosus vel glaber, 3-5 mm. longus ; lobi imbricati, sinu

acuto sejuncti, ovati vel oblongi, acuti vel obtusi, integri, glabri vel pilosi vel

hirsuti, ciliali, 7-13 mm. longi, 4-7 mm. lati. Corolla supera, campanulato-

infundibuliformis, dilute ca?rulea, maculis brunneis aurantiacis viridibus

lilacinis notata ; tubus glaber, 15-21 mm. longus, siccitate basi 7-10 mm.
faucibus 17-25 mm. diam. ; lobi ovati, subobtusi vel acuti, glabri, 5-10 mm.
longi, 7-10 mm. lati. Filamenta suhulata, basi subdilatata, glabra, 1-4 mm.
longa; anthera? glabra?, 3-4 mm. longie. Stylus glaber; stigma late 3-lobum.

Ovarium semi-inferum, glabrum, siccitate 7-10 mm. diam. Capsula conica;

valvse 3, 8-10 mm. longa). Semina levia, 1*5-2 mm. longa, O'8-l mm. lata.

Lindl. in Gard. Chron. 1856, p. 468, cum icon. ; Hook, f. & Thorns, in

Journ. Linn. Soc. vol. ii. (1858) p. 15 ; Hook, f, Fl. Brit. Ind. vol. iii. p. 433 ;

Journ. Hort. ser. 3, xxvii. (1893) 273, cum icon,; Trautv. in Act. Hort.

Petrop. vi. (1879)47. Wahlenbergia Roylei, A. DC. Prodr. vol. vii. p. 425.

IP, clematidea, Schrenk, Enum. PI. Soong. vol. v. p. 38. Glosocomia

vlematidea, Fisch. in Hegel, Gartenfl. 185(5, p. 226, tab. 167, £. 2.

India : Kashmir, Falconer, 618 ! 9-500 ft., Thomson ! Aitchison, 5 ! 60 !

Clarke, 29251 B ! Sousal nala, Duthie, 13355 ! Chamba, Pangi Valley, Ellis
y

5 ! Punjah-Himalava, Lahul, Jaeschke, 50 !
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u~ Var. cuspidata; Chzpp. Calycis tubus totus ovarioadnatus; lobi sinu acuto

sejuncti, 10-17 ram. longi. Corolla campanulata ; tubus siocitate 20-30 mm.
i liam. ; lobi cuspidati.

Afghanistan : Knram Valley, Aitchison, p.p. 748 I Turkestan : in

montibus Alatau, Karelin § Kirilojf, 1702 ! Semenov ! in montibus Alexander,

7000 ft., Fetissow ! prope Wernoje, Kuschockewicz 8f Fetissow ! prope fl.

Muzart, Krassnow, a. 1886 ! Zagan-tunge, Re<jel (in herb. Mus. Brit, non in

herb. Kew. !); Ivok-su Valley, Thian-Shan, Littledale ! India: Ladak,

9000-11,000 ft., Thomson, n. 1848 ! Cordeaux ! Kashmir, Clarke, 29478 !

Lahul, Bhaya Valley, Schlaaintweit ! Surro-Sanko, Dr. Jlohlsivorth ! China :

Tachienlu, Soulie, 593!

V

t

Var. obtusa, Chipp. Calycis tubus ovario omnino adnatus ; lobi sinu

obtuso sejuncti. Corolla campanulata ; lobi cuspidati.

Afghanistan : Kuram Valley, Aitckison, p.p. 748 ! Griffith, 3435 !

Turkestan : Zagan-tunge, Reael (in herb. Kew., non in herb. Mus. Brit. I).

"4^ Var. nervosa, Chipp. Calycis tubus paululo ultra ovarium produ

supernc nervorum anamostosantium annulo instructus, 3-4 mm. longus;

lobi sinu obtuso sejuncti. Corolla campanulata ; lobi triangulares, acuti.

China : Wilson, 3984 ! Tachienlu, Pratt, 032 !

Owing to the remarkable degree of variation presented by the leaves, as

Hshovvi by mifccrial recently received, I have been unable to retain the

varieties f£. ramosissima, Hook. f. & Thorns, in Journ. Linn. Soc. vol. ii. (1858)

p. 15, and glabrata. Hook. f. MSS., which were founded on these characters.

Lindley mentions this species as having a strong " hircine smell/'

12. Codonopsis cardiopiiylla, Diels, ex Kom. in Act. ITort. Petrop. xxix.

(1908) p. 117.— Caules fertiles robusti, glabri vel sparsim pilosi, 40-50 cm.

longi ; steriles subrobusti, glabri. 10-17 cm. longi.

alterna, ovata vel lanceolata, basi cordata, obtusa, Integra, supra g

Folia opposita vel

labra,

subtus ad venas sparsim pilosa, 2-3 cm. longa, 2-2*5 cm. lata, marginibus

albis crassis; petioli glabri vel hispidi, raro 2 mm. longi. Flores 1-4, ter-

minates
;
pedunculi glabri vel pilosi, 0-12 cm, longi. Calyx semisuperus

;

tubus hemisphrerieus, glaber, 4-5 mm. longus ; lobi sinu acuto sejuncti, late

lanceolati vel triangulares, obtusi, integri, glabri vel pubescentes, 10-12 mm.
longi, 4-5 mm. lati. Corolla supera, campanulata, purpureo-maculata

;

tubus glaber vel sparsim pilosus, 15-17 mm. longus, siccitate 20-22 mm.
diam.

; lobi ovati, acuti, pilosi, 10-12 mm. longi, 10 mm. lati. Filamenta

linearia, basi dilatata, glabra, 0-7 mm. longa ; antherre glabra?, 5 mm. longa;.

Stylus glaber ; stigma 3-lobum. Ovarium semi-inferum. Capsula conica,

siccitate 8-10 mm. diam. ; valvae 5-7 mm. longse. Semina levia, 1-1*5 mm,
longa, 0*5 mm. lata.

China : Hupeh, Wilson, 2381 !

linn, jouhn.—botany, VOL. XXXVIII. 2lE
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This species differs from C. ovata, Benth., in having a thickened white

margin to the leaves.

J 3. CoDONorsrs viridis, Wall.inRoxb. Fl. Tnd.ed. Carey, vol. ii. p. 103.

Cavhs volnhiles, glabri vel minute pnbescentes. Folia opposita vel alterna,

lanceolate, liasi attenuata vol subtruncata, acuta, integra, supra minute

pttbescontia, subtus dense pubeseentia, 5-10 cm. longa, 2\rj-f> cm. Lit; 1
;

petioli dense pnbescentes, 1-2 cm. longi. Flares foliis oppositi vel suboppositi;

pedunculi pilosi, 3-7 cm. longi. Calyx superus; tubus hemispluericus,

minute pubescens, 0-9 mm. longus ; lolii sinu obtuso saltern 5 mm. late

sejuneti. lineares, acuti, dense pnbescentes, 10-17 mm. longi, l-1*.
r
> mm. lati.

ft T f

Corolla semisupera, late campanulata, pallide viridis, hiteis purpureia macnlis

instrueta ; tubus brevitor birsutus, 20-23 mm. longus, siccitate 25-30 mm.

diam. ; lobi late triangulares, acuti, 1 cm. longi, 1 cm. lati. Filameiifa basi

dilatata, glabra, f>-<> mm. longa ; antherse glabra, 5-6 mm. longse. Stylus

glaber ; stigma late 3-lobum. Ovarium inferum, siccitate 15-20 mm. diam.

Capsula conica ; valvre 3, 5 mm. longa?. Semtna Candida, 1 mm. longa.

„ _. _, Monogr, Camp, p. 120; ITook.f. Fl.

Br. lnd.vol.iii. p. 431 ; Hook. f. & Thorns, in Jour n. Linn. Soc vol. ii. (1858)

1>. 12. Campanula viridis, Spreng. Cur. Post. p. 7<S. Wahlenhergia viridis.

A. DC. Prodr. vol. vii. p. 425.

India: Nepal, WallichX Kumaon, Wallieh\ 7000 ft. Madden ! Strachey 8?

\\"wtrrbotit»u\ Garhwal, Shioli, Kdgeworth\

Var. niusKTA, Chipp. Folia dense hirsuta.—OrifHtli. Notulre, vol. iv.

p. 281, no. 3; et Ic. PI. As. pi. 482. C. Griffittei, Clarke, in Fl. Brit, 1ml.

vol. iii. p. 43)1.

India: Khasia, 5000-G000 ft., Hook. /. § Thorns. \ IM\ Clarke, 0300

!

10304 ! 448% !

'Plus plant does not appear to me to be specifically different from

C. viridis, Wall., and Clarke himself states that it may be only a geo-

graphical variety. The seeds generally glisten as in C. viridis; but this

appears to be a variable character.

14, (Vmoxopsis Henryi, Oliver, in Hook. Icon. PL vol. xx. (1891) t 19G7.

Cavles glabri vel ad nodos pnbescentes. Folia alterna vol opposita, lanceo-

lata, basi attenuata, acuminata, grosse serrnta, pubcscentia, 9-14 cm. longa,

3-C) cm. lata; petioli pubescentes, .10-18 mm. longi. Flares axillares
;

peduneuli glabri vel pubescences, 7-30 mm. longi. Calyx semisuperns ;

tubus glaber vel pubescens, 4-fi mm. longus ; lobi reflcxi, sinu obtuso

sejuneti, triangulares, acuti, pnbescentes, ciliati, 10 mm. longi, 3-7 mm. lati.

Corolla scmisupera, tubuloso-cam pan u lata, oxtus purpurea, intus albida ;

tubus glaber vel pubescens, 17 mm. longus, siccitate apice 20 mm. diam.
;



.

THE GENUS CODONOPSIS, WALL. 387

lobi triangulares, ucuti, 0-7 mm. longi, 6-7 mm. lati. Filamenta basi

dilatata, glabra, 7 mm. longa ; antherae glabra-, 5 mm. longae. Stylus glaber;

ti<nna 3-lobum. Ovarium semi-inferum, siccitate 10-11 mm. diam."-«

China : llupcb, Henri/, 6051

!

I bavo not seen tbe fruit or. this species.

»${ 15- Codonopsis DBLTOIDEA, Chipp.— Caules glabri vel sparsim pilosi.

Folia opposita, ovata, basi truncata vel subcordata, obtuse acuminata, obtuse

se serrata, sparsim pilosa vel birsuta, 7-10 cm. longa, 5-10 cm. lata;
gross

petioli pilosi vel hirsuti, 3-8 cm. longi. Flares axillares ;
peduneuli pilosi,

1-2 cm. longi. Calyx semisuperus ; tubus glaber, 2-3 mm. longus; lobi

smu subobtuso sejuncti, triangulares, acuti, glabri, ciliati, 0-15 mm. longi,

3-5 nun. lati. Corolla semisupera, cylindrica ; tubus basi ovario non

adnatus, glaber, 15 mm. longus, siccitate 10-15 mm. diam. ; lobi triangulares,

ucuti, 4 nun. longi, 5 mm. lati. Filamenta subulata, ad basin parum dilatata,

cjlabra, mm. longa ; antliene glabrae, 3 mm. longa). Stylus glaber ;
stigma

h"""": v -""• B

4-5-lobum. Ovarium semi-inferum, siccitate 8-10 mm. diam. Capsula

conica ; valvsa 4-5, 6-9 mm. longa:. Semina ovoidea, candidissima, 1 nun.

longa, 0'7 mm. lata.

China: Mt, Omi, Wilson, 3988! 5035 !

This species differs from C. JJenthami, Hook. f. & Thorns., in having

perfectly glabrous stamens and axillary flowers.

^ t _
(1U08) p. 112.

Caules glabri vel ad nodos pilosi. Folia alterna vel opposita, lanceolata,

basi attenuata vel subtruncata, obtusa, Integra vel minute serrata, supra

pubeseentia, subtus dense pubescentia, 6-8 cm. longa, 3-4 cm. lata
;

petioli

pilosi, 2-5 mm. longi. Flares 1-3 terminates ;
peduneuli pilosi, 2-12 cm.

longi. Calyx semisuperus ; tubus obconicus vel hemisphajricus, glaber,

3-5 mm. longus ; lobi iinbricati, sinu acuto sejuncti, ovati, obfusi, glabri vel

sparsim pilosi, ciliati, 7-11 mm. longi, 6-10 mm. lati. Coralla semisupera,

tubulosa ; tubus glaber, 20-22 mm. longus, siccitate 0-10 mm. diam.
;
lobi

triangulares, acuti, 4-5 mm. longi, circ. 5 nun. lati. Filamenta ciliata, basi

glabra dilatata, 10-11 mm. longa; antherte carinataj 3-4 mm. longa)
;
carina

setis cristata. Stylus subglaber vel pilosus ; stigma 3-lobum; lobi attenuate

(>arW»m semi-inferum, densissimepilosum, siccitate 10-15 mm. diam. Caj>ml

conica ; valvgc 3, 10-12 mm. longa). Semina levia, 1-15 mm. longa,

0'5-0*8 mm. lata.

China : Yunnan, Henry, 10107 A !

This species differs from C. pilosa, Chipp, in having a pilose style and

ovary, and having the undersurfaec of the veins of the leaves subglabrous ;

and from C. affinis, Hook. f. & Thorns., in having a tubular corolla ami an

acute sinus between the calyx-lobes.

a
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\$ 17. Codonopsis PILOSA, Chipp—Caules glabri vel ad nodos

liirsuti. /o/ia opposita vel alterna, lanceolata, subacuta, basi attenuata,

integra vel minute crenata, hirsuta, circ. 5 cm. longa, cire. 3 cm. lata
;

petioli

glabri vel liirsuti, 3-4 mm. longi. Mores terminales
; pedunculi liirsuti,

16-35 mm. longi. Calyx semisuperus ; tubus obcouicus, glabcr, 2-3 mm.
longus ; lobi imbricati, sinu acuto sejuncti, ovati, subobtusi, glabri, dense

ciliati, 8-10 mm. longi, 5-6 mm. lati. Corolla supera, tubulosa ; tubus

glaber, 3 cm. longus, siccitate basi 7-8 mm. diam., apice circ. 15 mm. diani. ;

lobi triangulares, 4-5 mm. longi, 6-7 mm. lati. Filamenta c bast glabra

dilatata subuluta, densissime pilosa, 13-14 mm. longa ; anthene muticie,

carinate, 5-6 mm. longa) ; carina setis cristata. Stylus basi glabcr, supra

lensissimc pilosus
; stigma 3-lobum ; lobi attcnuati. Ovarium semi-inferum,i

siccitate JO mm. diam. Capsula conica.

(J IUNA : Yunnan, Hancock; 379 !

1 bavc not seen tlie mature fruit of this species. The species is distill-

;uished from C.tulntlosa, Kom., by its glabrous ovary, but more densely pilose

style and filaments, and by having a line of sete along the undersurface of

the leaf-veins.

(i

18. Codonopsis subscaposa, Kom. in Act. Ilort. Pelrop. xxix. (1908)

p. 114.— Cajihs fertiles robusti, pilosi, 40-80 cm. longi; steriles gracillimi,

pilosi, non excedentes 7 cm. Folia alterna, elliptica vel lanceolata vel ovata,

obtusa, grosse serrata, hirsuta, 5-S cm. longa, 2-3 cm. lata ; petioli sparsiin

liirsuti, 1*5-3 cm. longi. Flore& terminales
; pedunculi primarii robusti,

glabri vel sparsiin pubescentes, 30-90 cm. longi; bract e;c lanceolate, obtuse,

minute ciliate vel hirsute, 1-2 cm. longa*. Calyx semisuperus ; tubus

sparsim pubescens, 5-7 mm. longus ; lobi lanceolati, obtusi, serrati, apice

minute scabridi, 7 mm. longi, 3 mm. lati. Corolla semisupera, infundibuli-

formi-campanulata
; tubus glaber, circ. 13 mm. longus, siccitate fauce circ.

20 mm. diam.
; lobi triangulares, acuti, ciliati, 1cm. longi, 1 cm. lati, siccitate

apice 2*5-3 cm. diam. Filamenta glabra, 5-6 mm. longa ; anthene glabra;,

4-5 mm. longa;. Stylus glabcr ; stigma late 3-lobuin. Ovarium semi-

inferum, siccitate 1 cm. diam. Capsula conica.

China: Tachienlu, 9000-13,500 ft,, Pratt, 471 ! Kiala, Tongolo, SoulU,

426! 11,000-12,500 ft., 117/^,3985!
I have not seen the mature fruit of this species.

J 9. Codonopsis subsimplex, J/ook. f. Sf Thorns, in Journ. Linn. Soc.

vol. ii. (1858) p. 16.— Caules glabri vel ad nodos pubescentes. Folia opposita

vel alterna, ovata vel lanceolata, basi attenuata vel truncata, grosso serrata vel

crenata, acuta vel subobtusa, 3-5 cm. longa, '1-6 cm. lata
;

petioli glabri

vel pubescentes, 10-20 nun. longi. Floras 1-3 terminales
;
pedunculi glabri.

6-13 cm. longi. Calyx semisuperus ; tubus glaber, 1 cm. longus; lobi
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imbricati, sinu acuto sejuncti, lanceolata vol ovata, acuta vel subacuminata,

serrata, glabra, 13-15 mm. longa, 5-10 mm. lata. Corolla semisupera,

cylindrieo-campanulata, lutea, viridibus albidisque maculis notata
;
tubus

irlaber, 11-12 mm. longus, siccitate a pice 10-12 mm.diam. ;
lobi triangulares,

11/"*
acuti vol subobtusi, 2-3 mm. longi, 3-5 mm. lati. Filamenta glabra, mm.

longa : antherro glabrae, 4 mm. longa;. Stylus glaber ;
stigma late 3-lobum.

Ovarium semi-inferum, siccitate 11-12 mm. diam. Capsula conica
;
valvar 3,

circ. 5 mm. longaj. &»«'«« levia, atro-brunnea, 1-1*5 mm. longa, 0*8-1 mm.

lata.—Hook. f. Fl. Brit. India, vol. iii. p. 432.

Tibet : Chumbi, Gook, Dungboo ! Yatung, Ilobson ! India : Sikkim,

12,000-13,000 It., Hooker f. ! Darjeeling, Singalela, Clarke, 12542 !

13450 !

20. Codonopsis convolvi lacea, Kurz, in Journ. Dot. vol. xi. (1873)

p. 195.—Caules volubiles, glabri. Folia opposita vol altcrna, ovata vel

lanceolata, basi attenuata vel cordata, obtusa, glabra vel ssepe minute ciliata,

20-50 mm. longa, 4-30 mm. lata; petioli glabri, 2-12 mm. longi. Floret

terminates ;
pedunculi glabri, 2-12 cm. longi. Calyx superus ;

tubus

obconicus, glaber, 3-7 mm. longus ; lobi sinu subobtuso vel acuto sejuncti,

triangulares vel lanceolati, acuti vel subobtusi, glabri vel minute ciliati,

4-11 mm. longi, 1-5 mm. lati. Corolla supera, campanula, cajrulea, fere ad

basin divisa, siccitate 25-40 mm. diam. ; lobi triangulares vel oblanceolati,

acuti vel stepe minutissime mucronati, 10-33 mm. longi, 6-12 mm. lati.

Filamenta ad basin dilatata etintus appendice ciliata instructa, cietcra glabra,

1-2 mm. longa ; antherse glabrae, 1-5 mm. longa;. Stylus glaber
;
stigma

3-lobum. Ovarium inferum, siccitate 4-10 mm. diam. Capsula truncata

vel suk'onica ; valvse 3, circ. 4 mm. longa;. Semina brunnea, 1*5 nun.

loncra, 0-5 mm. lata.—Hook. Ic. PL vol. xxiv. t. 2385 ;
Heinsl. in Journ.

Linn. Soc. vol. xxxvi. (1904) p. 408 ; Bot. Mag. t. 8178. C. mncifl

Kom. in Act. Hort. Petrop. xxix. (1908) p. 103.

China: Yunnan, Mengtze, 5000-G500 ft., Hancock, 74! 385! 4500 ft.,

Wilson, 3980 ! between Batang and Tacbienlu, Consul-General Hosie ! Tibet :

Tsanypo Valley, 13,000 ft., Waddelll Walton ! Lliassa, Dungboo !
Burma :

Shan States, Koni district, 4000 ft., Collett, 917 ! Melville, 45 !

Wilson's No. 9425 at Kew, from Yunnan, China, consists of three stems,

two bearing leaves only and one flowers only. If these are from the same

plant this will be a new species allied to C. convolvulacea, Kurz.

21. CodonopsIs affinis, Hook. f. § Thorns, in Journ. Linn. Soc vol. ii.

(1858) p. 12.— Caules glabri vel ad nodos pubescentes. Folia altcrna, ovata

vel lanceolata, basi cordata, acuta vel acuminata, sinuosa vel dentata, supra

pubescentia, subtus dense pubescentia vel tomentosa, 4-8 cm. longa, 4-G cm.

lata; petioli dense pubescentes vel pilosi, 15-30 mm. longi. Flores foliis
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oppositi
;

podunculi pubcscentes, raro 25 mm. longi. Calyx superus, dense

pubescens, 5 mm. longus ; lobi sitiu obtuso sejuncti, triangulares, acuti,

dense pubcscentes, 5-U mm. longi, 3 mm, lati. Corolla supera, campanulata,

viridis purpureis maculis notata ; tubus pubescens, 8 mm. longus, siceitate

apice 15 mm. diam. ; lobi late triangulares, acuti, pubcscentes, 3 mm. longi,

lal4-5 mm. lati. Filamenta basi dilatata, glabra, 2 mm. longa ; antl

1 mm. longse. Stylus glaber; stigma late 3-5-lobum. Ovarium ini'erum

lene giaurse,

*
siceitate 8-10 mm. diam. Capsula eonica, siceitate 10-13 mm. diam.

valval 3, 3-5 mm. longie. Semina ovoidea, levia, bruimea vel Candida,

0'8- 1 mm. longa, 0'5-0'8 mm. lata.— J look, f. Fl. lirit. Ind. vol. iii. p. 131.

Var. birmanica, Clarke, Hook. f. 1. c. (?).

India : Sikkim, 6000-10,000 ft., Hook.

25551 ! 25560 ! 25605 !

I have not considered it necessary to retain the var. birmaniea, Clarke.

The only material is one imperfectly fruiting specimen in Herb. Kew.

/. ! Clarke. 12897 ! 13003!

22. CoDONOPSlS pubpukea, Wall, in Roxb. FL Ind. ed. Carey, vol. ii. p. 105.

Caules scandentes vix volubilo an labri. Folia opposita vel pedunculis

opposita, lanceolata, basi attenuata, acuta vel obtusa, glabra, subtus glauca,

1-i) cm. longa, 2-3*5 cm. lata
; petioli glabri, raro 5 mm. longi. Flore*

terminales vel foliis oppositi
;
pedunculi glabri, 1-7 mm. longi. Calyx

superus
; tubus obconicus, glaber, per antbesin 6-10 mm. longus ; lobi sinu

acuto sejuncti, triangulares vel oblongi, acuti, glabri, 10-17 mm. longi,

6-9 nun. lati.

tubus glaber, 12

Corolla supera, campanulata, atro- purpurea, extus g lauca ;

15 mm. longus, siceitate fauee 15-22 nun. diam. ; lobi

triangulares vel suboblongi, acuti, 8-15 mm. longi, 8-10 mm. lati. Filamenta

Stylusbasi dilatata, glabra., 6 mm. longa ; anthene

glaber; stigma late 3-lobum, Ovarium inferum, siceitate 10-15 mm. diam.

glabra?, 5 mm. longie.

Capsula subconica, siceitate 15-20 mm. diam.; valvie 3, 5-8 mm. longie.

Semina flava, alata, 2 mm. longa, 1 mm. lata ; alae 2 mm. longa;, 1 mm. lahe.

Wall. Cat. 1299 ; A. DC, Monogr. Camp. p. 121 ; Hook. f. & Thorns, in

Journ. Linn. Soc. vol. ii. (1858) p. 12 ; Hook. f. Fl. lirit. Ind. vol. iii. p. 131
;

Strachey k Duthie, Cat. 1*1. Kumaon, p. 102. Campanula purpurea, Spreug,

Cur. Post, p, 78. Wahlenbergia purpurea, A. DC. Prodr. vol, vii. j). 425.

India: Nepal, Gossain Than, Wallichl Kumaon, Lohatlial, (J000 ft.,

Straeliey Sf Winterbottoml Naini Tal, Miss Wall I Kbasia, Lailanhote,

5000 ft,, Clarke, 118(14 ! Collett I

The flowers oi* this species are mentioned by Wallieh, /. r., as 1s oeing fetid.

Species dubije.

Codonopsis japoniea, Miquel, in Ann. Mus. 15ot. Lugd.-Bat. vol. ii. p. 11)2.

Owing to the very imperfect description and the absence of material, it is

uncertain whether this plant belongs to this genus or not. The only specimen

mentioned is that collected by Keiske in Japan.
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Species excludend;E.

'A
Campanmncea celehica.

Codonopsis celehica, Miq. Fl. Ind. Bat. ii. 566= Campanurrum celehica.

Codonopsis caslimeriana, Uoyle, IUust. Bot. Him. 450= Campanul

cashmiriana.

Codonopsis cordata, Hassk. in Retzia, i. 9=Campanuma>ajavanica.

Codonopsis cordifolia, Kom. in Act. Hort. Petrop. xxix. (1908) p. 108

Campanumoea javanica.

Codonopsis gracilis, Hook, f, & Thorns. Illust. Him. PL t. 16 A=Lepto-

codon (fracilis

mopsis iiijlata. (1858)

iffat

& Cam-

panumwa javanica

M
://

Campan umaca celehica -

mnncea parviflora.

Co<lo»oVsis truncate, Willi. < *at. n. 1301= Campanumcea celehica.

Another Specimen of Platantliera/chloranfha wilh Three Spurs.

By W. Dotting Hemk,ey, F.R.S., F.L.8.

(With 2 Text-figures.)

[Read 19th March, 1908.]

Early last year T exhibited and described before the Society an inflorescence

of Platantfiera chfomnlha in which all the flowers were three-spurred, and

the Society did me the honour of publishing my description and figures.

This led to a communication from the Bev. E. A. Woodruffe-Peacock, who

informed me that somewhere about the year 1002 a lady of Bath sent

him a riatanthera to name. It turned out that this had three-spurred

flowers, and he showed it round at the time, but nobody took any particular

interest, in it and he finally placed it in the comity herbarium at Lincoln.

Mr. Wood ruffe-Peacock kindly offered to try to recover the specimen

should I care to see it.

metamorphosis, I gladly accepted this offer, and I think the result of my

examination of the specimen is of sufficient importance to bring it before

the Society.

In the specimen I exhibited last year the additional spurs were develop-

In view of the great rarity of this kind of

ments of the lateral sepals,

is a basal appendage of tl

Now, the normal spur of an orchid flower

oi tne labellum, one of the petal series, produced

below the point of its attachment ; so that was an instance of what
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is tormod false peloria. The specimen I now exhibit is an example of

true peloria ; all the spurred organs being of the inner or petal series

; in my former exhibit, all the flowers, originallyof the floral envelope. As in my former exhibit, all

eleven in number, are transformed, and the ovary is not twisted. The

spurs in some of the flowers are of unequal length, and the limbs or blades

are a little unequal in size and shape. In other flowers the three spurs

d But the flowers

Fi#. 1.

Front view of a ilower with unequal spurs, about twice natural size.

have not become symmetrical as to the sepals and petals, the straight

1spurs oeing directed upwards, radiating through about a quarter of a

circle ; in other words their divergence is about forty-five degrees. The

blades of the petals have undergone very little modification ; much less

than the blades of the sepals of the other three-spur specimen io which

ive reierrf. ed.I h:

So far as my investigations go, this is the first record of what may be

termed lip-peloria with spurs, and my colleague Mr. II. A. Rolfe tells me
that no other instance has come under his observation. Concerning the

occurrence of peloria in orchids generally, Penzig says* : "The formation

of peloria is very frecjuent in orchids, usually occurring, however, in

solitary lateral flowers, not in whole inflorescences." Concerning peloria

in Platanthera hifoHa, he says f :

u several instances of peloria have been

* Pflanzen-Teratoloyie, vol. ii. p. .*J31.

f Op cit. p. .%(>.
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described, mostly formed by the labellum taking the shape of the paired

petals, the flower being consequently spurless. In most instances there

Avere also three fertile stamens— the outer. Once only I observed another

kind of peloria, in which the paired petals were elongated and similar to

the labellum, but without spurs/' Of P. cJdorantha he records two instances

of spurless peloria, but no other form of peloria. Spurless labellum peloria

he also records for Platanthera ciliaris, P. fimbriata, and P. fa/nerborea.

Back view of a fiower with equal spurs, about twice natural size.

The exact locality of Mr. Woodruffe-Peacock's specimen is unknown.
but it was presumably taken somewhere in the neighbourhood of Batl

as it is accompanied by the following undated note :

—

1

.. Queen's Canal, Bath.

44
1 am sending an orchid which I thought might be of interest, each

flower has three spurs instead of one. I am afraid I have kept it too

long to be of much use.

(Signed) Susan Allett."

The flowers of the present specimen are somewhat smaller than those of

P. chlorantha ; the sepals being only about 1 cm. long and tho spurs

2*3 cm. long.

I have no explanation to offer as to the cause of this metamorphosis.

LINN. JO URN. HOTANY, VOL. XXXVIII. 2 F
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It may, perhaps, be regarded as a partial reversion to a regular form, but

[ do not think it is a deformity in the sense that an extra finger or thumb

is. What one would very much like to know is whether it is permanent ;

whether the successive annual tubers go on producing three-spurred

flowers.

Since the publication of the article on my first three-spurred Platanthera,

and since my present note was written and in possession of the Society,

Mr. S. Sommier of Florence lias sent me a copy of a paper of his on

Platanthera bifolia Keichb. tricalearata (Bullettino della Soeieta Botanica

Ttaliana, n. G, July 1898, p. 186), which I had unfortunately overlooked.

Mr. Sommier describes an example of false peloria of exactly the same

nature as my published account, namely the production of spurs by the two

lateral sepals, all of the flowers being transformed.

His specimen was gathered in a wood in the neighbourhood of Florence,

lia was common, but he could not find another plantwhere normal P. bifolia was comim

of the anomalous form.

What is still more remarkable, though incapable of proof, is the fact

that Mr. Sommier believes that he has had under observation an example

of true peloria in Platanthera Ufotia. In a footnote to the article in question

he says :—" I remember to have seen some time ago among the native

orchids cultivated by the Marchesa Paulucci some flowers of Platanthera bifolia

with supernumerary spurs, and I believe that they belonged to the two

lateral petals ; but I did not give the matter sufficient attention at the

time. In his own words :
" Ilicordo di aver visto, tempo addietro, fra

le Orchidee indigene coltivate dalla Marchese Paulucci, dei fiori di Platanthera

bifolia, con speroni soprannumerari,

laterali ; ma non vi feci allora abbastanza atten/ione.

e credo che appartenessero ai due petal

i

[In a further note on this subject Sommier (Bull. Soc. Bot. ItaL, March

1908, p. 21) expresses the opinion that my original tricalearata belongs to

1* bifolia rather than to P. chltminthiL—W7
'. B. H., Sept. 1908.]
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INTERNATIONAL CATALOGUE OP

SCIENTIFIC LITERATURE.

^

The Royal Society has been arranging

the publication of an International Catalogue of Scientific Literature,

beginning from the 1st January, 1901. Each science is represented in

an annual volume containing lists arranged under authors and subjects, of

all books and papers published during the year; these are contributed

through official channels of information—abroad, by direct control of the

respective governments—at home, by means of the various Societies which

devote themselves to particular sciences; those Societies whose domains

overlap having arranged for mutual cooperation.

The collection of title-slips for the United Kingdom of Great Britain

and Ireland as regards

BOTANY

has been undertaken by the Council of the Linnean Society, and they appeal

o all botanic workers for support in their endeavour to compile a complete4-

record, by sending notices promptly of all botanic issues to the undersigned.

The sixth volume, for 1906, will shortly be issued.

B* DAYDON JACKSON,.

General Secretary, Linn. Soc.
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I
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I
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PLATANTHERA CHLORAXTHA WITH THREE SPURS, 393

described, mostly formed by the labellum taking the shape of the paired

petals, the flower being consequently spurless. In most instances there

were also three fertile stamens— the outer. Once only I observed another

kind of peloria, in which the paired petals were elongated and similar to

the labellum, but without spurs." Of P. chlorantka he records two instances

of spurless peloria, but no other form of peloria. Spurless labellum peloria

he also records for Platanthera ciliaris, P.Jimbriata, and P. hyperborean

Fiff 2.

Back view of a flower with equal spurs, about twice natural size.

The exact locality of Mr. TToodruffc-Peaeock's specimen is unknown,

but it was presumably taken somewhere in the neighbourhood of Bath,

as it is accompanied by the following undated note :

—

a Queen's Canal, Bath.

" I am sending an orchid which I thought might be of interest, each

flower has three spurs instead of one. I am afraid I have kept it too

long to be of much use.

(Signed) Susan Allett."

The flowers of the present specimen are somewhat smaller than those of

P. chlorantka ; the sepals being only about 1 cm. long and the spurs

2*3 cm. long.

I have no explanation to offer as to the cause of this metamorphosis.

LINN. JOURN.—BOTANY, VOL. XXXVIII- 9 *•
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394 PLATANTHERiV CILLORAXTHA WITH THREE SPURS.

It may, perhaps, be regarded as a partial reversion to a regular form, but

I do not think it is a deformity in the sense that an extra finger or thumb

is. "What one would very much like to know is whether it is permanent
;

whether the successive annual tubers go on producing three-spurred

flowre re.

Since the publication of the article on my first three-spurred Platantltera,

and since my present note was written and in possession of the Society,

Mr. S. Sommier of Florence has sent me a copy of a paper of his on

Platantltera bifolia lteichh. tricalcarata (Bullettino della Societa Botaiiica

Italiana, n. 6, July 1898, p. 186), which I had unfortunately overlooked.

Mr. Sommier describes an example of false peloria of exactly the same

nature as my published account, namely the production of spurs by the two

lateral sepals, all of the flowers being transformed.

His specimen was gathered in a wood in the neighbourhood of Florence,

where normal P. bifolia was common, but he could not find another plant

of the anomalous form.

What is still more remarkable, though incapable of proof, is the fact

that Mr. Sommier believes that he has had under observation an example

of true peloria in Platantltera bifolia. In a footnote to the article in question

he says :
—" I remember to have seen some time ago among the native

orchids cultivated by the Marchesa Paulucci some flowers of Platantltera bifolia

with supernumerary spurs, and I believe that they belonged to the two

lateral petals ; but I did not give the matter sufficient attention at the

time. In his own words: " Bicordo di aver visto, tempo addietro, fra

le Orchidee indigene coltivate dalla Marchese Paulucci, dei fiori di Platantltera

bifolia, con speroni soprannumerari, e credo che appartenessero ai due petali

aterali ; ma non vi feci allora abbastanza attenzione/'

[In a further note on this subject Sommier (Bull. Soc. Bot. Ital., March

1908, p. 21) expresses the opinion that my original tricalcarata belongs to

p. i.i/, i
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The Caryophyllace.e of Tibet. By Frederic N. Williams, F.L.S.

[IJead 4th June, 1908.]

The plants collected in the course of the Military Expedition to Lhassa in

the Tibet

thewas

1903-4, undertaken by the Indian G-

Frontier Commission, were stored in the Calcutta Herbarium. It

intention of Col. Prain to issue a Report, which should include an account of

the plants collected on the Expedition together with other small parcels of

Tibetan plants which had been sent during the previous 20 years to the

Calcutta Herbarium and had lain there unexamined. On Col. Prain leaving

Calcutta to take up his duties at Kew this idea was abandoned, and those

who had undertaken to examine the material of different families were
accorded permission to publish the results of their determinations through
some other source.

Mr. W. B. Hemsley's 'Flora of Tibet ' was published in April 1902, in

this Journal
) therefore included none of the material

mentioned above. Mr. Hemsley therein enumerates 11 species of Carvo-
phyllacepe. The reason for offering the present paper for publication is that,

after examination of the further material available, the number of species of

Mr. H
s increased to 43. The limits of Tibet as defined

his 'Flora' are strictly adhered to: otherwise furth *1*ei

additions to the Himalayan Flora would have been included, on the confines

of Tibet, but politically within the area of Sikkim and Kashmir.
Mr. Hemsley has elsewhere pointed out the misapplication of the name of
" West Tibet " to a province of Kashmir.

List of Species.

Subfam. Alsininece.

1. Stellaria subumbellata, Edgew.

2. S. gyangtsensia, sp. n.

3. S. dianthifolia, sp. u.

4. S. graminea, Linn.

5. S. lanata, Hook. f.

6. S. Cherlerise, Williams.

7. S. arenaria, Maxim.

8. Krascheninnikowia himalaica,

Korshinsky.

9. Cerastium pumilum, Curtis.

10. Alsine Roylei, FenzL

11. Arenaria orbiculata, Edgew.

12. A. monosporma, sp. n,

13. A. ciliolata, Edgew.

14. A. Stracheyi, Edgew.

15. A. ramellata, sp. n.

10. Arenaria melandryiformis, sp. n.

17. A. melandryoides, Edgew.

18. A, acicularis, sp. n.

19. A. ischnophylla, sp. n.

20. A. monticola, Ed(jew.

21. A. kansuensis, Maxim.

' **

99 A. monantha, sp. n.

23. A. polytrichoides, Edgew.

24. A. pulvinata, Edgew.

25. A. densissima, Edgew.

20. A. glanduligera, Edgew.

27. A. vunnanensis, Enmeh.
28. A. cerastiifortnw

9
sp. n.

29. Gooringia Littledalei, Williams.

30. Thylacuspermum rupifraguro,

SchrenJi.

2 f 2
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Subtam. Sdeninece*

31. Silene crespitella, sp. n.

S. adenocalyx, sp. n.

33. S. subcretacea, sp. n.

34. S. Moorcroftiana, liohrb.

35. S. Waltoni, sp. n.

36. Hedona ischnopetala, sp. n,

37. Melandryum nigrescens, comb, n

1. Stellaria subumbellata, Ethjew.

38. Melandryum apetaluin, FenzL

39. M. indicum, jr<r*//>.

40. M. jugorum, sp. n.

41. M. lhassanum, sp. n.

42. M, viscidulum, comb. n.

43. Gypsophila cerastioides,

Z). Don.

t

Khamba Fort, 1903 (Col. Youngliushand, n. 2C8 ; Col. Prain, n. 1150 *).

Gooring Valley, 1895, at 5030 m. (Littledale).

a\^ 2. Stellaria gyangtsensis, sp. n. (Subg. Eustellaria, sect. Stellaria

propria.)

Squarrosula, divaricata, viridis, glabra. Caules angulati tenues ramosi
;

rami teretes foliosi superne scabride puberuli. Folia 9-11 mm., sessilia

anguste linearia acuminata uninervia. Flores divaricato-cymosi
;
pedicelli

flore sesqui-duplo longiores. Bracteae lanceolatse parvre purpureo-scariosa?.

Bepala lanceolata acuminata uninervia anguste scarioso-marginata. Petala

bipartita, calycem requantia vol eo paullo longiora. Stamina distincte

perigyna. Capsula obovato-globosa. Semina brunnea magna arete seriatim

papilloso-granulata subrotundo-reniformia.

Gyangtse, 1901 (Capt. Walton, n. 41, n. 1120).

A plant much resembling S. uda in the arrangement of the flowers and

form of the leaves.

Eustellaria, sect. Stell
•)

ores

yft 3. Stellaria diantiiifolia, sp. n

propria.)

Glauco-virens, glabra vol parce puberula. Caules angulati tenues simplices,

superne in dichasium soluti. Folia 10-16 mm., elongato-linearia acuminata
uninervia, subtus breviter puberula, basin versus margine ciliolata. Fl

in dichasium laxum terminale baud foliatum dispositi, longe pedicellati.

Pedicelli 12-14 mm., basi etiam ad medium bibracteati ; bracteae lineares

acuminata parvre scariosse. Dichasium 6-9-florum. Sepala lanceolato-

linearia acuminata trinervia anguste scarioso-marginata. Fetala profunde
bipartita, calyce breviora, lobis angustis. Stamina distincte perigyna.
Capsula oblonga. Semina parva

(

granulata compresso-subauriformia,

Tibet, without locality, 1884 (King's collector, n. 3GG).

4. Stellaria graminea, Linn*

Forma nana, foliia brevioribus minus acutis.

* The numbers from 1098 to 1218 are not collector's numbers, but numbers given in the
Kew Herbarium.

% eorum pnecedentis)
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L andungyung ana Tisum, at 4570 m., 1848 {Stracliey S," Winterhottom).

Khamba Fort, 1903 {Col Younghusband, n. 1121).

The Tibetan plant is a high alpine dwarf form distinct in the much shorter

and less pointed leaves, and in being more compact in habit.

5. Stellaiua lanata, Hook.f.

Redong-Oong, near Chumbi,' 1878 {JDungboo, n. 1131). Bang Chin, a

mountain west of Chumbi, 1882 {King's collector, n. 1130).

6. Stellaiua Cherlbrle, Williams, in Bull. Herb. Boiss. ser. 2, vii.

(1007) 830.

Central Tibet : Gooring Valley, at 5030 m. {Littledale, 1895).

Var. uniflora, Williams, in Bull Herb. Boiss. ser. 2, vii. (1907) 832.

(P Central Tibet : Gooring Valley, at 5030 m.

{Littledale, 1895) ; between camps 26-27 {Seen Jledin, 14 Sept. 1896)

E. Tibet : Tangut (P

1882, n. 1168; C. )

iP

84) {K

B 1154) ;

Var. fasciculata, Williams, in Bull. Herb. Boiss. ser. 2, vii. (1907) 833.

N. Tibet {P

Hobson, 1897)

o •>.-'

(

{ff. E.

1882, n. 11(57) : Za-ne-gang,

1208) ; Put-lo, in the

Chumbi district {King's collector, 1884, n. 21).

7. Stellaiua arenaria, Maxim. Fl Tangutica, p. 91, t. 29. fig. 18 (1889).

Tangut {Przewalski, 1884 ; type-specimens in Herb. Petropolit.).

8. Kraschenestntkowta himalaica, Korsliinsbj, in Bull Acad. Petersb.

1898, p. 40.

Syn.—Stellaria Bavidi, var. himalaica, Franch., PI. Delavay. i. p. 100 ;

Stellaria bulbosa, Hook, f., Fl. Brit. Ind. i. p. 231, non Wulf. ; Krascheninni-

hoicia rupestris, auct., non Turcz.

Tibet: on the Bhutan frontier, at Ga-leng-kya, 1882 [King's collector,

n. 1136), and on the Pay-Goong Pass in the Chumbi district, 1884 {King's

collector, n. 447).

Korshinsky has re-established and defined this genus on a satisfactory

basis, and clvarly distinguishes the 9 species which are now included in it.

9. CeeASTIUM tumilum, Curtis.

Tibet, without locality, 1884 [King's collector, " Fl. of Thibet, n. 344 ") ;

valley around Chumbi, 1904 {E. IL Walsh, n. 18).

Var. alpestre, Williams, comb. nov.

Phari, 1877 {King, " Fl. of Thibet Himalaya," n. 4583)
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Syn.

iii. p. 033.

&

Tlle Tibetan specimens of the type agree exactly with specimens of
C. pumihun in Herb. Kew. from both N. Persia and Yunnan.
The Phari plant agrees exactly with Willkomm's PL Ilisp. exs. 1850,

n. 298,—"pumilum, densissime pubescens valdeqne viscosum, cymis conden-
satis, floribus breviter pedicellatis." This is Willkomm's Latin translation of

the original description in Loscos & Pardo's " Series imperfecta do las Plantas
Aragonesas espontaneas, particularmente de las que habitan en la parte
meridional/' p. 19 (1862).

10. Alsine Roylei, Fenzl ex Hook, f., Fl. Brit. Ind. i. p. 230.
Phari, 1879 {Dungboo, n. 1111).

11. Arenaria orbiculata, EJ'jew.

Do-ree-Ohn, in the Chumbi district, 1881 {King's collector, n. 555).

12. Arenaria monosperma, sp. n. (Subg. Euarenaria, sect. Euthalire.)
Perennis, foliosa, ctespitosa, humilis, 10-13 cm. Caules teretes tenelli

gemculati ramosi, interne purpurascentes, ramis et geniculis interdum
scabridis, ceterum glabri. Folia plerumque 9-10 mm., linearia acuminata
unineryia patentia subsquarrosa, juniora nitescentia. Flores axillaris

solitarii, et terminales cymosi, ramulis cymuliferis laxe dichasiiformibus
;

pedicelli fiore longiores. Calyx 4 mm., basi hand truncatus ; scpala lanceo-
lata acuminata uniuervia papilloso-punctata, margine lajvia paullo incrassata
baud scariosa. Petala alba obovato-linearia, calyce breviora. Ovula pauca.
Capsula valvis 6 dehiscens, monosperma. Semen solitarium magnum auri-
formi-globosum fulvo-brunneum undique granulato-tuberculatum.

^

Closely allied to A. tenella, Duthie. Each fully matured fruit contains a
single large seed almost completely filling the capsule.

(*

13, Arenaria ciliolata, Edgeic.

Chumbi district, 1884 {King's collector) ; at Pun-ka-bee-see-mo {King's
collector, "Fl. of Chumbi," n. 25), at Ka-poop {King's collector, "Fl. of
Chumbi," n. 142) ; Tibet frontier, 1904 {C. II. Bell).

14. Arenaria Stracheyi, Edgeic.

Chumbi district: Pan-Thung-io, 1 879 (Dungboo, n. 1137), Tab Trong, 1879
{Dunghoo, n. 1148), Sy-am-poo, 1884 (King's collector, n. 130), and without
locality, 1884 {King's collector, " Fl. of Thibet," n. 315). Rakas Tal, 1848,
at 4730 m. (Strachey fy Winterbottom) . W. Tibet: on broken granite, 1896,
at 5125 m. {Deasy $ Pike, n. 870).

What is intended by the " Arenaria Straclieyi" of the Fl. of British India
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]

u

is somewhat obscure. The material (fragmentary scraps on a single sheet)

is so scrappy that the vague description given by no means identifies the

type-specimens/' The description seems to indicate a plant quite glabrous,

with short stems and solitary flowers, and leaves thickened though not

exactly fleshy, and narrower in proportion than those of other species in the

section Sikkimenses ; and more resembling the Persian A. bulica rather than

any Himalayan species. It is certainly doubtful whether the specimens here

referred to A. Stracheyi really belong to this species, but they resemble the

plant more than they do any of the other specimens of Armaria in the Kew

Herbarium ; and A. Stracheyi is recorded for Tibet.

15. Arenaria iiAMELLATA, sp. n. (Subg. Euarenaria, sect. Sikkimenses.)

Xana, glabra. Caules 4-G cm., divaricato-adscendentes ramosi, ramis

divergentibus, foliosi. Folia 8-9 mm., usque ad flores numerosa, lanceolata

acuta°sessilia firma plana, nervis obscuris, basin versus attenuata, et ibidem

interdum margine ciliata, ceterum glabra ; folia pedicellaria baud bractei-

formia sed aiiis consimilia. Flores ad ramos laxe cymosos solitarii, pedicellis

longiores. Calyx campanulatus, basi attenuatus; sepala lanceolata acuminata,

apice recurva, anguste membranaceo-marginata. Petala alba obovata, calyce

sesquilongiora, apice rotundata, basi vix unguiculata.

Karoo-la, 15 miles from Lhassa, 1878 (Dungboo, n. 1158).

Very near A. Stracheyi, but differing both from the type-specimens and

also from Edgeworth's description. Readily distinguished from the next

species, to which it is closely allied.

16. Arenaria melandryiformis, sp. n. (Ejusdem sect.)

A specie sequente diversa : caules altiores, 10-15 cm., magis foliati.

Folia basalia spathulato-linearia srcpe fasciculata, caulina lanceolata acuta.

Sepala anguste lanceolata, vix obtusa, obscure trinervia. Petala obovata,

calyce duplo longiora.

a. Forma glanduloso-pubescens.

Beonf-chin, a mountain west of Chumbi in Tibet Himalaya, 1882 {Kings

collector, n. 1127).

b. Forma magis hirsuta.

Syam-poo, in Chumbi district, Tibet Himalaya, 1884 {King's collector,

n. 123) .

'

ryoides, Edgew.

district, 1884 (King

(Dungboo, n. 1122) ;

9)

Hobson, 1897), overlooked in Mr. Hemsley's ' Flora' (p. 170).

(II. E.
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marjnne

18. Arenaria acicularis, sp. n. (Subg. Eremogoneastrum, sect, i.)

Radix praelonga crassa lignosa. Caudex lignosus polycoplmlus. Caules
G5 mm., simplices, scabre pubescentes. Folia Iineari-acicularia, trinervia,
lateralibus marginantibus

; floralia lanceolato-linearia pmigentia,
scariosa, basi late scarioso-vaginantia. Flores in dichasium fasiculato-
glomeratum G-9-florum dispositi, pedicellis glanduloso-pilosis suffulti. Calvx
basi rotundatus, haud incrassatus

; sepala lanccolata acuminata tenuiter
trinervia, nervis approximate, late scarioso-mnrginata, apice recta, parte
scariosa saepius purpureo-mcarnata. Petala obovata, ealyce sesqui-duplo
longiora. Capsula obovato-oblonga.

Flowers much smaller than in A. festucoides, and more crowded at the top
of the flowering stem

; leaves longer and narrower, never falcate. Somewhat
like A. Przewalskil, but the leaves in the latter are rough-edged, those of
the shoots are obtuse, the cyme is three-flowered, and riie disk-elands 5
(not 10).

Kannali River, 1848, at 4730 m. (Strachey fyWmterbottom," A.festucoides,"
non Benth.). Tibet, without locality (« Fl. of Thibet/' n. Gu', 1882, and n. 2*(\,

*~>

( Cat

')

Ch

(

03 {CoLPrain.n. 1209) ; Gyangtse,

liembu Pass, 10-15 miles north of

Walton, n. 1117, n. 1118) ; Lhassa,

19. Arenaria ischnophvlla, sp. n. (Ejusdem sect.)

Dense arcteque cajspitosa. Caudex lignosus polycephalus ; rami dense
foliati. Folia 7-9 mm. vel paullo longiora, subtri(|iietra rigida pungentia
uninervia, basi scarioso-vaginantia, margine incrassata. Flores pauci, breviter
pedicellati, pedicellis pilosis. Calyx basi truncatus ; sepala 4 mm. long.,
lanceolata acuminata, apice recta, trinervia, nervis lateralibus tenuiorilms,
ultra nervos late scariosa. Petala 5 mm. longa, alba ovato-elliptica, calvcem
paullum excedentia, basi obsolete unguiculata, apice rotundata. Ov
globosum.

Near A. kansuensis, in which the mass of flowers almost conceals the
dense short leaves, whereas in A. isclmophjlla the dense longer leaves
conceal the few flowers.

Khamba Fort, 1903 {Col. Younghusband, n. 107).

arm in

20. ARENARrA moxttcola, Edgew.
Phari (Dungboo, 1877, n. 4559, 1879, n. 1146) ; Syam-poo, in Ohumbi

district (King's collector, 1884, n. 112, n. 11G4).

21. Akexaria kaxstensis, ]\Faccim.

Karoo Pass, 15 miles from Lhassa, at 5000 m. (Dungboo, 1878, n. 1152
;
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Capt. Walton, 1004, n. 1140) ; Tibet, without locality {King's collector,

1882, n. 1164 bis), and Pern Pass, near Chum-la-ri {King's collector, 1882,

n. 1145).

22. Arenaria monantha, sp. n. (Subg. Eremogoneastrum, sect, ii.)

Nana, uniflora, stricta, 5-6 cm. Caulis inferno bifariam pubescens,

superne breviter etretrorsum pilosns, sim|ilex. Folia 8 mm., elliptico-linearia

acuta subenervia, supra glabra, subtus puberula, margine parce eiliolata.

Flos Iongc pedunculatus ;
pedunculus basi ssepe foliis 4 approximatis

instructus. Calyx basi truncatus, aperte campanulatus ; sepala ima basi

connata, pilosa elliptica vix acuta, alternatim anguste lateque scarioso-

marginata, obscure nervata. Potala integra ovata alba, basi breviter un-

guiculata, longitudinaliter evidenter striata, calyce sesqui-duplo longiora.

Glandulse luteo-virentes prominentes, staminibus alternantes.

Not unlike a dwarf and depauperate form of A. Griffithii, but leaves not

rigid. There is already an " Arenaria uniflora " from the island of Kurre-

Saar in the Gulf of Riga, though, indeed, it is a doubtful species. Otherwise

this name would have been adopted for the present species, in accordance

with the Latin form of the generic name.

Hills above Lhassa, Aug. 1204 (Capt. Walton, n. 1138).

23. Arenaria polytrichoides, EJgew.

Za-na-gang, 1879, Tibet, 1882, n. 112, Mee-rook Pass, in Chumbi district,

1884, n. 338 (all King's collector).

Var. perlevis, Williams.

Rungkia, in Chumbi district, 1870 (Dungboo, n. 1151) ; Tibet, without

locality, 1884 (K Khamba Fort, n. 53, between

Kangra Lama Pass and Khamba Fort, at 4650 to 5100 m., n. 1163,

Giagong, at 4500 m., n. 1161 (all of Col. Tounghusband, 1003) ; Pliari plain

and the Upper Chumbi Valley on the way to Phari, 1004 (E. If. Walsh,

n. 152), Balch Pass, 1848 (Strachey fr Winterbottom) ;
Gooring Valley, 1895

(L fr Malcolm ; Sven lledin) . South shore of

CDeasy &

24. Arenaria pulvinata, EJgew.

Tibet, 1882 (King's collector, n. 112, n. 131).

25. Arenaria pexsissima, Edgew.

Tibet, 1882 (King's collector, n. 1165).

26. Arenaria glanduligera, Edgew.

Chumbi district, 1878 (Dungboo, n. 1201) ; Ze-lep-la, n. 1202, Kang-boo,

one day north of Phari, n. 1203, Gup-ten-de-la, a little above Chumbi, n. 1155,

without locality, n. 1166, n. 1204, n. 1205 (all of King's collector, 1882) ;
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Pun-ka-bee-see-mo, 1884 (King's collector, "Fl. of Chumbi," n. 24)

Kharaba Fort, 190:5 (Col. Praia, n. 1162, n. 1169, n. 1206) : Naku Pass,

n. 235 (Co/. Younghusband, 11)03).

Fa/', micraxtha, Williams.

Folia elliptico-oblonga. Flores minores quam in typo. Sepala obtusa,

margine distincte scariosa, vix glandulosa.

With somewhat the facies of A. ciliolata.

Mee-rik Puss, 1884 (King's collector, n. 628).

Var. CERNUA, Williams.

Folia elliptiea acuta, in caule pauciora. Flores majores quam in typo, in

podicellis tenuioribus suffulti. Sepala paullum latiora, angustius scarioso-

marginata, minus glandulosa.

Bears the same relation to the type as does A. ciliolata var. pendula,
Duthie, to the type of this species.

Tibet, without locality, 1884 (Kings collector, n. 333) ; Xaku Pass, 1903
(Col. Younghusband, n. 172).

27. ArenariA YUNNANENSIS, Franck, in Bull. So,: Bot. France, xxxiii.

(1886) p. 431.

Bue-tang, 18 miles north-west of Chumbi, n. 1133 (Dungboo, 1878) ;

Shand-hu near Phari, n. 1129, and Chumbi district, n. 1134 (King's
collector, 1882).

These specimens exactly agree with Franchet's authentic specimens in

Herb. Ivew.

Forma angustifolia.—Folia inferiora breviter petiolata anguste lanceolata,

superiora sessilia oblonga.

Do-tho in Chumbi district, n. 1128 (Dungboo, 1879).

•2^. Akknakia ckrastiiformis, sp. n. (Subg. Macrogijm.)
Nana, peivnnis, 7-8 cm. Radix longa. Caules basi ramosi, ramis foliosi

unifloris tcretibus, bifariam scabro-puberulis. Folia 8-10 mm., crassiuscula
elliptica uninervia, nervo modice prominente, basi laxe connata, marline

s

VIXscabro-puberu la
. Sepala basi saccata, lanceolato-linearia hispidula

acuta, hand scarioso-nnirginata, margine glanduloso-ciliolata. Petala 1 cm.,
alba (vel pallide rosea in specim. nonnullis), calyce duplo longiora, c basi
cuneata, distincte ungmculata oblonga. Filamenta subulata ciliolata

Styli 2.

An Arenaria with the facies of Cerastium, closely allied to A. longistyla,

Franch., and, like it, found at high altitudes.

Phari, 1877 (King, n. 4588, Dungboo, n. 4588 bis), 1879 (Dungboo,
H.1H7)

;
Mee-rik Pass, Chumbi district, 1884 (King's collector, n. 1207) ;

Giagong, 1903, at 4500 m. (Col. Younghusband, n. 1160).
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29. Goorikgia Littlbdalei, Williams, in Bull, Herb. Boiss. ser. 2, vn

(1897) 530.

Goorinf Valley, 1895, at 5030 m. (Littledale ;
= A. Littledalei, Ilemsley).

30. Thylacospermum bupifeagum, Sclirenk.

Goching, n. 2, and Khamba Fort, at 5700 m. {Col. Younghusband, 1903) ;

Guge, 1818, from 4570 to 5120 m. {Strachey

1896, at 5218 m. [Wellby & Malcolm).

k Winterbottom). W

31. Silene c^espitella, sp. ii. (Subg. Eusilene, sect. Cincinnosilene.)

Perennis, csespitosa, basi fruticulosa. Radix lignosa. Caules florigeri ex

7 cm.
rosula Eoliornm media editi, erecti, pubeseentes, 13-25 cm. Folia 4-

elongato-linearia rosulata acuminata trinervia, basi membranaceo-vaginantia,

margine pubescentia. Bractefc et prophylla minora uninervia, ceterum

autem foliis conformia. Flores in cincinnos simplices dispositi.

evenius

Calyx

clavatus, fructifer paullum ampliatus basi rotundatus, crispato-

pubescens, striis

obtusis late scarioso-marginatis.

furcatis superne bit'urcatim conjunctis, dentibus ovatis

Petala alba, unguibus inclusis superne

utrinque auriculato-dilatatis, lamina anguste oblonga, lobis oblongis, appen-

dicibus binis ovatis obtusis. Genitalia inclusa. Capsula oblonga, fere

sessilis. Semina auriformia, dorso canaliculata obtuse tuberculata, faciebus

concava striata.

Somewhat resembles in facies S. tenuis, but differs in many important

characters, the cincinnate sequence of the flowers being quite evident.

» (P
(Dungboo, n. Ill K,

)

') 5
1904 (Capt. Walton, n. 118, n. 1114. n. 11 US,

left-hand specimen on sheet). Note n. 1108 under 33.

32. Silene adenocalyx, sp. n. (Subg. Eusilene, sect. Dichasiosilene.)

Caulis adscendens, breviter scabreque pubescens, ramosus, ramis foliosis.

Folia caulina late lanceolata, ramealia angustius lanceolata, omnia acuminata

uninervia breviter scabreque sparsim pubescentia, nervo subtus longius piloso,

margine glanduloso-ciliata. Flores laxi, breviter pedicellati in dichasiis paucis

axillaribus et terminalibus, dichasio 3- vel s?epe 5-7-floro. Calyx tubulosus

scaber, basi truncatus, pilis glandulosis brevibus dense vestitus, evenius, striis

tenuibus viridibus a glandulis fere occultatis ; dentes longe lanceolati acumi-

nati vix acuti, margine obscure scariosi. Petala alba, lamina parya biloba,

uno-ue exauriculato valde exserto, lobis oblongis, appendicibus binis, lamina

4-J unguis fequante. Capsula oblonga, earpophorum glabrum pequans.

t0 m., 1904 (
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So named from the structure of the calyx. Both this and the next species

belong to that group of the Macranthw series which includes S. cretacea. This
plant is, however, a difficult species to study and compare. H oh r bach's descrip-
tion (Monogr. n. 107, p. 135) is brief and somewhat vague : and there are only
two sheets of S. cretacea in Herb. Kew., including 5 specimens,—(1) and (2)
from the Astrakhan Desert, (3) and (4) from chalky hills above the
Don, and (5) from S. Russia.

. ...... river

33. Silexe suncHETACEA, sp. n. (Ejusdem sect.)

Caulis fruticulosus erectus, breviter canescenti-pilosus, 1-3-tlorus, 4 dcm.
Folia 7 mm., brevia linearia acuta nninervia, breviter canescenti-pilosa.

Flores solitarii vel remoti, breviter pedicellati. Calyx 18 mm., tubuloso-
clavatus pilosulus, basi truncatus, evenius, striis tenuibus, fructifer superne
ampliatus

; dentes oblongo-Ianceolari acuti albo-marginati. Petala alba
ecoronata, ungue exauriculato exserto. Capsula oblonga, carpophoro glabro
sesqtulongior. Semina papillosa, dorso sulcato-exeavata, faciebus concava.
Khamba Fort, 1903 (Col. Younglmshand, n. 73,—Hower-specimens)

;

Gyangtse, 1904 (Capt. Walton, n. 105, n. 1108 —fruit-specimens).

34. Silene Moorciioftiaxa, Boh-h. Monogr. Gatt. Silene, p. 129, n. 1)3

(1808), forma nana, Hook. f. Fl. Beit. Tnd. i. 2.19 (1874).
Near Eakas Tal, 1848, from 4570 to 5180 m. (Struche t/ 8$ Winterhottom)

.

35. Silexe Waltoni, sp. n. (Subg. Kusllene, sect. Botryosileno).

Caulis ercctus robustus rotundatus rubens basi fruticulosus, alternatim
ramosus, ramis divergentibus laxe racemosis, breviter pareeque pilosus.

Kami floriferi primum racemosi, ramulis secundariis dichasia subcomposita
gerentibus. Folia 9 mm., laete virentia late linearia vix acuta uninervia
crassiuscuia, subtus prsesertim ad nervum pilosula, margine Iiispidulo-ciliata.

Dichasia secundaria longe pedunculata, floribus erectis ; flos centralis breviter
pedicellatus, pedieello longior ; bracteoe foliis consimiles. Calyx clavatus
evenius umbilicatus tenuiter pilosulus, dentibus triangularibus obtusis late

albo-marginatis dense ciliatis. Petala alba, ad faucem biappendiculata,
nnguibus glabris auriculatis distincte exsertis, lamina biloba, lobis latis.

Filamenta glabra. Styli filiforrnes.

Gyangtse, 1904 {Capt. Walton, n. 1105).

Named after Capt. Walton, of whose assiduity in collecting Col. Youiiff-
lmsband speaks in such glowing terms.

r> ^"""r->
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36. Hedona ischnopetala, sp. n.

Radix longa tenuis. Caulis erectus sat ramosus, cum foliis pilis brevibus

reversis vestitus. Folia firma uninervia lanceolata, inferiora latiora sed basin

versus attenuata, floralia lanceolato-linearia. Floras longe pedicellati, in

dichasium laxura (triflorum) dispositi
;

pedicelli alares centrali breviores,

basi prophyllis ssepe 4 approximatis instructi. Calyx pilis crustaceis

brevibus crispatis dense vestitus, dentibus triangularibus vix acutis margine

membranaceo-eiliatis, nervis infra dentium sinus areuatirn conjunctis, Petala

anffuste cuneato - obovata irregulariter erosa, unmie solum basi ciliato.

Capsula sessilis. Semina atro-cyanea rotundato-renit'ormia, dorso faciebusque

tuberculata.

Near Hedona Davidi, Williams, a Sze-chuen plant.

Tibet : Gum-lo-tecn, in the Chumbi district, at GOO m., 1878 (J)ungboo,

n. 1106). Sikkim : Lachen, near the Tibetan frontier, at 2700 in., 1885

(King's collector, n. 1211).

37. Melandryum nigrescens, Williams, (Sect. Gastrolychnis.)

Syn. H Brit. I nil. i. p. 223

(1874) »)

Bot. Himal. p. 80 (1833).

(184

Phari, 1877 (Dunghoo, n. ') Do-tlio in Chumbi district, 1879

(V 1215), and Khamba Fort, 1903 (C.

&• Winterbottom )•

38. Melandryum apetalum, FenzL (Sect

Syn.—Lychnis apetala, Linn.

Crufre. 1848 (Stracheu 8r Winterbottom).

)

•bottom). W. Tibet, 1896 (Deeuy Sf Pike,

n. 894). Karoo Pass, 15 miles from Lhassa, at 4950 m. (Jhmgboo, 1878,

n. 1101 ; Capt. Walton, 1904, n. 1100) ; To-koo Pass in Chumbi district

{D of Pbari (King's

) ; Ka-po-po (K%

on the Naku Pass {Col. Younghusband, 1903, n. 1 G3) ; Naku Pass

(Col.Younghusband, 1903, n. 1G5) ; Khamba Fort (Col Frain, 1903, n. 1102),

Gooring Valley, at 5030 m. (Littledale)

.

39. Melandeyum indicum, Walp. (Sect. Gastrolychnis.)

Pad-lo, near Chnmbi, 1878 (Dungboo, n. 1125) ; Binchin-gong, in the

Chumbi Valley, 1877 (Dungboo, n. 4280, and Sir G. King, n. 4287) ;

Chumbi district, Lo-Beang near Chumbi, and between Chumbi and the

Taneka Pass, 1882 (King's collector, n. 1107, n. 1218, n. 1123).
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40. Melandkyum jugorum, sp. n. (Sect. Elisanthe.)

Porennis. Cnulia e medio foliorum basalium editus, elatus raraosus, molliter

pilosulus, ramis numerosis foliosis magis pilosis. Folia 10 nun., flavo-

virentia villoso-pilosula uninervia elliptico-lanceolata apice falcato-acuminata.

Flores in dichasiis, mediani fructiferi retroflexi. Pedunculus centralis flore

multum brevior, pedunculi alares eo duplo longiores vel ultra ; bractea*

foliacese, foliis minores, ceterum subsimiles. Calyx 10-nervius evenius

oblongo-clavatus subanipliatus pilosulus ; fructifer 14 mm., magis distentus,

infra capsulam constrictus, apice apertus, dentibus ovatis obtusis rotundatis.

Petala purpureo-rubescentia, ungue glabro exserto, appendicibns conspicuis

ovatis acutis. Filamenta glabra. Capsula primum inedianicido dehiscens,

dentibus deinde breviter bifidis, oblongo-ovata, carpophoro serins multum

incrassato duplo longior. Semina reniformia, dorso faciebusque undique

tuberculata, dorso leviter sulcata.

Gum-bo-teen, 800 m. above Chumbi, n. 1143 {Dunghoo, 1878) ; Lo-Beang,

near Chumbi, n. 1219, and Cliumbi district, n. 1098 {Kings collector, 1882).

41. Melandryi:m lhassanum, sp. n. (Sect. Elisanthe.)

Perennis. Caulis e medio foliorum basalium editus, tereti-rotundatus elatus

erectus ramosus, pilis brcvibus scabris retrorsis dense vestitus, in parte

purpureo-rubeseens, ramis 10-22 cm. Folia Irete virentia lanceoiato-ovata

acuta, apicem versus hand falcato-acutata, pilis brevibus scabris retrorsis

dense vestita, margine undulata ciliolata, basi connata baud attenuata
;

inferiora 32-30 mm., basi triplinervia, nervo mediano valido, nervis later -

alibus incomplete, superiora 25-30 mm., uninervia, nervo prominente,

.Rami floriferi axillares efc terminales, Flores in dichasiis laxe composite.

Pedunculus centralis flori sequilongus ; ramuli alares longe pedunculati,

pedunculis pedicellisque dense glanduloso-pilosis ; bractese foliaceoe glanduloso-

pilosie, foliis subsimiles. Calyx 10-nervius evenius, striis purpureis, clavatus,

basi truncatus, pilis glandulosis asperulato-scabridus ; fructifer 12 mm.,

obconico-clavatus accretus, basi truncato-umbilicatus, apice apertus, infra

capsulam vix constrictus, dentibus triangularibus obtusis late membranaceo-

marginatis ibique nervis latins expansis. Petala rubella, calyce sesqui-

longiora, ungue glabro utrinque laminam versus conspicue auricula to, lamina,

biloba, lobis oblongis obtusis, append icibus oblongo-linearibus obtusis vix

rotundatis. Filamenta glabra. Capsula primum medianicide dehiscens,

dentibus deinde breviter bifidis, oblongo-ovata, carpophorum sat crassum

soquans vel eo paullum longior. Semina reniformia (immatura), dorso

canaliculata eristato-tuberculata, faciebus exeavato-eoncaviuscula vel depressa.

Quite distinct from any other species of Melandryum ; resembling one or

more of the Yunnan species described by Franchet under Silene.

Hills above the city of Lhassa, 1904 {Capt. Walton, n. Ill 2)*
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42. Melandkyum yiscidulum, Williams. )

Syn.—Silene viscidula, Franch., PL Yunnanenses, in Bull. Soc. Bot. France,

xiii. (1886) p. 421.

A plant of the habit of M. Olgce, as may be seen by comparing this

Himalayan plant with specimens from the Chinese province of Manchuria in

Herb. Kew. It tallies with the description of S. vhcidula, Franch., of which

there is no specimen in Herb. Kew. M. Olgce, Maxim. (-S. Olgce, liohrb.), is

not to be confused with S. Olgce, Kegel & Schmalh., a quite different plant

from Russian Turkestan.

Lo-Beang, near Ohumbi, 1882 (Kings collector, n. 1109), in the same

locality where M. jugorum occurs.

D.JD

Chumbi Valley, 1879 (Dungboo, n. 1132) ;
Gup-ten-de-la, a little above

Chunibi, Aug. 1882 (King's collector, n. 1220,—a poor and stunted specimen'

Ta-che-Kung, Mee-rook Pass, and Ha-toom-py-ong, all in the Chun

(£

1881 (King's

Walsh, n. 44).

\



408 MR. W. N. CHEESMAN ON THE

A Contribution to the Mycology of South Africa. By W. N. Cheesman
F.L.S. With a Note on the Coprophilous Fungi, by Thomas Gibbs.

(Platk 36.)

[Read 4th June, 1908.]

The time of the visit to South Africa by the British Association during the

autumn of 1905 was very enjoyable from the traveller's point of view, but
not the most profitable from a botanical standpoint. In Central Africa the

seasons are simply two—the wet and the dry. The rainy season or summer
extends from October to April, and the dry season or winter (during which
scarcely any rain falls) from May to September. It was at the end of the

latter period when the visit was made, and the dry and parched appearance
of the vegetation contrasted very strongly with the hearty welcome and
cordial hospitality extended by the colonists to their guests. In winter
the thermometer would register 00° F. at mid-day, falling to 40° at night.

JSotes on Distribution.

The present contribution adds 25 species to the Mycologic flora of Africa,

one of which is new to science.

This addition tends to prove what has for some time been suspected, that

the numerous large and typical genera are cosmopolitan, with specialized

forms—so-called species—characteristic of eaeli region.

Among such may be enumerated Porta vaporaria, Polyporus elegant,

Schizophylhim commune, and Polystictus sanguineus. Some of these, like the

last-named, are most abundant in tropical regions, with but few outliers

in temperate regions. Others, as Poria vaporaria and Polyporus gilvus,

have their headquarters in temperate regions. An examination of the list

reveals the fact that various species more or less common in the New
World, Europe, and Australasia respectively are now added to the African
list.

Excluding the Myxogastres, it will be observed that of the 30 species

of the larger fungi 10 are cosmopolitan, whilst the remaining 20 are here
recorded for the first time from the African continent ; and again, 12 of

the 30 are found in Australasia, two, viz. Polyporus nanus and llexaxjonia

decipiens, being hitherto recorded only from that quarter of the globe.
'

This
fact may be another indication of the supposed ancient land-connection
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between South Africa and Australasia, a theory which is suggested
strongly in many of the Phanerogams of South Africa *.

so

The writer wishes to acknowledge his indebtedness to Mr. Geo. Massee for

determining many of the species, and for his kind help and suggestions.

List of Fungi collected at the Victoria Falls and other places in

South Africa in August ami September 1905.

GASTROMYCETJE.

Nidulakiace.e.

Cyathus stercoreus, De Toni.

Victoria Falls : Livingstone Island.

JJistrib. America, Australasia,

LYCOPERDACE.E
Geaster limbatus, Fr.

Victoria Falls : Palm Kloof.

JJistrib. Europe, Africa, America.

Lycoperdon lilacinum, Berk.

Victoria Falls : edge of Rain Forest.

Bistrib. Asia, Africa, America, Australasia.

HYMENOMYCETJE.

Agaricace^:.
Lepiota sp.

Matoppo Hills, shaded place on the edge of a stream

COLLYBIA Sp.

Groot Sclmur near Cape Town.

Mycena Sp,

Groot Schuur near Cape Town.

VOLVARIA sp.

Victoria Falls : East Ferry, on a fallen branch of a Baobab-tree.

* The Natal Coal-bearing rocks of Permo-Carboniferous age produce some six or ei^ht
species of the fossil plant Glossopteris, which are also abundant in the Coal-beds of the
same aj?e in Australia.

LINN. JOURN.—BOTANY, VOL. XXXVIII. 2G
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Schizophyllum commune, Fr.

On mine-props, 2000 feet deep, in Langlaagte Gold Mine, Johannesburg,

and in the deep workings of the Wesselton Diamond Mine, Kimberley.

Distrib. Cosmopolitan.

POLYPORACEiE.

Trametes hydnoipes, Sw.

Victoria Falls : thickly imbricate, on a fallen Fieus-log, East Ferry

Did rib. Africa, America.

Poria citrina, Massee*

Victoria Falls : Rain Forest.

Distrib. Asia.

Poria yaporaria, Fr.

Groot Schnur near Cape Town,

'Distrib. Cosmopolitan.

POLYSTICTUS SANGUINEUS, Fr.

Victoria Falls : Palm Kloof and Rain Forest

]>istrib. Asia, Africa, America, Australia.

Fomes senex, Nees.

On Livingstone Island fine specimens occurred on several fallen logs and

also on the dead trunk of the tree bearing the initials of David Livingstone,

which is now fenced round.

Distrib. Asia, America,

Fomes hemileucus, Berk.

Victoria Falls, near Leaping Cascade,

Distrib. America,

Polyporus nanus, Massee.

Victoria Falls : Rain Forest

Distrib. Australasia.

POLYPORUS ELEGAXS, Fr.

Victoria Falls ; Matoppo Hills ; Cape Town

JHstrib. Europe, America, Australasia.

Polypor us oilv us, Scltwein.

Victoria Falls : Rain Forest

Distrib. Europe, America.
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POLYPORUS CRISTATUS, F)\

Victoria Falls ; Park Town, Johannesburg.

Distrib* Europe, America.

POLYPORUS OCHROLEUCUS, Ft.

Matoppo Hills.

Distrib. Asia, Australasia.

POLYPORUS EcKLONI, Ilenn.

Victoria Falls : Rain Forest.

Distrib. Africa.

POLYPORUS VAEIUS, Ft.

Victoria Falls : Pain Forest.

Distrib. Europe, Asia, America.

Hexagoxia decipiens, Berk.

Victoria Falls : on fallen branches, on the edge of the Rain Forest

Distrib. Australasia.

Hexagonia polygramma, Ft.

Victoria Falls : on a fallen tree, near East Ferry.

Distrib. Asia, Africa, America.

Strobilomyces strobilaceus, Berk.

Victoria Falls : edge of Rain Forest.

Distrib. Europe, America.

Thelephorace^e.

Stereum lobatum, Ft.

Groot Schuur near Cape Town ; East London.

Distrib. Asia, Africa, America, Australasia.

Hymexoch^te tabacina, Lev.

Groot Schuur near Cape Town.

Distrib. Cosmopolitan.

Hymexocilete tenuissima, Berk.

Victoria Falls : Livingstone Island.

Distrib. Asia, America, Australasia.

Cyphella Cheesmani, Massee j sp. nov.

Victoria Falls : Rain Forest.

Membranaeea, sessilis, cupularis, demum explanata, extus villosa, nivea.

1 mm, diam.; hymenio leniter plicato. Basidia clavata, apice 4-sterigmatica
;

sporis ovoideis, tenuiter asperulis, hyalinis, 12-15x7-8 yu.

Hob. in ramis decortieatis.

2g 2
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TrEMELLACEuE.

HlRNEOLA AURIFORM1S, Fr.

Victoria Falls : north bank o£ the Zambesi River

Distrib. America, Australasia.

GUEPINIA FLABELLATA, Fr.

Victoria Falls : west side near Leaping Cascade*

Distrib. Asia.

Oalocera cornea, Fr.

Victoria Falls : Rain Forest.

Distrib. Europe, America, Australasia

PYRENOMYCETJE

Hypoxylon coLLicuLOsor, NitscMe

Victoria Falls : Palm Kloof.

Distrib. America.

Hypoxylon annulatum, Fr.

Victoria Falls : Livingstone Island.

Distrib. America, Australasia.

Rosellixia aquila, De Not. (Byssosphceria, Cooke.]

Ladysmith, Natal ; on decaying wood, Klip River.

Distrib. Europe, Asia, America.

MYXOGASTRES

&TEMONITES FUSCA, Bost.

Fietermaritzburg, Natal.

Distrib. Europe, Asia, America, Australasia

Stemonites Friesiana, De Bar?/.

Blocmfontein, near Sannah's Post, O.R.C

Distrib. Europe, America.

Arcyria serpula, Massee.

Victoria Falls : Rain Forest. East London

Distrib. Europe, Asia, America, Australasia,

Ohondrioderma difforme, Host.

Victoria Falls : Rain Forest. Umtali, East Rhodesia.

Distrib. Europe, Asia^ Africa, America.
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DlACH^A LEUCOPODA, Host.

Victoria Falls : Rain Forest. Mombasa, B.E. Africa

Distrib. Europe, Asia, Africa, America,

TlLMADOCHE NUTANS, Rost.

Victoria Falls : Palm Kloof. Umkomaas, near Durban.

Distrib. Europe, America, Australasia.

Badhamia varia, Massee.

Port Elizabeth, on decaying wood ; East London, bright orange-yellow

plasmodium on Stereurn.

Distrib. Europe, America,
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u Enumeratio Fungorum quos a M. Drege in Africa Meridional! collectos
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Note ox the Coprophilous Fungi.

(By Thomas Gibbs.)

Four samples of the dung of wild animals gathered by Mr. Cheesman

during his South African tour were entrusted to the writer for laboratory

examination. Of the material sent one sample was that of the Hippopotamus,

and gathered on Livingstone Island, Victoria Falls. The others were from

the Matoppo Hills ; the kind of animal to which they belonged was not

ascertained, a circumstance not, however, of much importance for, as Massee

-
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and Salmon * remark, coprophilous Fungi seem generally to be quite in-

different as to their particular hosts. One sample, however, was in small

round pellets similar to rabbit-dung, the other two being of larger animals,

all apparently belonging to herbivorous mammals*
The material was received by the writer in November 1905, and was

treated as recommended by Massee and Salmon % being kept under glass

covers upon wet blotting-paper. The water used was sterilized by boiling

to prevent infection by spores from outside sources. Notwithstanding

their subtropical origin, the cultivations were carried on through a Derbyshire

winter and spring in a room without a fire, but in a window warmed by

the morning sun

The first appearance of a fungus-growtl 1 ci

)

(

growth of Saccoholus depauperatus
y
Itehm. From this time for upwards of

three months, indeed so long as the material was kept moist, the fungus crop

continued, and fresh species appeared from time to time.

Altogether thirteen species were seen : of these, eight were of known
species

; one {(^oprinus Clieesmani, Gibbs) is now described for the first time;

of two others, (G) Sordaria sp. and (8) Delitschia sp., the portions seen were

too fragmentary for certain recognition; while of two more, {'2) Coprinus sp.

and (Ki) Ascopliamis sp., which could not be identified with any known
species, the scanty material seen did not justify new specific diagnoses,

A full bibliography of the whole subject will be found in Messrs. Massee

and Salmon's paper in the Oxford ' Annals of Botany/ xv. (1901) 353-355.

List of Fungi observed.

HYMENOMYCETJE.

Agaricace.e.

1. Coprinus Cheesmani, Gibbs (sp. nov.). (Plate 36.)

Livingstone Island, Victoria Falls.

C. pileo tenerrimo, aliquandiu ovato-campanulato, tunc expanso, umbonato,
posthac sursum curvato, plicato-sulcato, tandem ad partem dorsalem lamel-
larum fisso, latitudine ad 23 mm., pallido-fulvo vel subrufo, disco obscuriore

tandem depresso, pilis erectis hyallnis non septatis vestito. Lamellae griseo-

nigrantes adnata vel adnexrc angustre, 50-70 numero in pileis majoribus.

* Massee, GK,and Salmo:i
?
E. S., "Researches on Coprophilous Fungi/' Annals of Botany,

xv. 313-357, pis, 17, 18 (190J).
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T.GiVbe del.
J.N.Fitch lith:

COPRINUS CHEESMANI, Gibbs.

West, Newman imp
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Stipes ad 4^ cm. longitudine, circiter 1 mm. crassitudine, fistulosus, flaccidus,

hyalinus, in parte inferiore dense pilosus, prope apicem glaber. Sporse

fusco-purpurete, ellipticae, polis obtusis, 12-16 x 6-8 /x.

Hob. in fimo Hippopotami.

This fungus appears to be closely allied to the well-known Coprimes

radiatus, Fr., but is much larger in all its parts. The spore measurements

given above cover what appears to be the normal range, but individual spores

were seen 20 ft in length.

2. Coprinus sp.

Matoppo Hills.

Two specimens occurred of a very minute species. Pileus 1-2 mm.,

pallid, with rust-coloured scurfy patches. Stem ^-1 cm. high, slightly hairy;

spores elliptical, 11-15 x 6-9 fi. The material was not, however, sufficient

for identification with any known species nor for a new specific diagnosis.

PYRENOMYCETiE

3. Sordaria curvula, De Bary.

Matoppo Hills.

Distrib. Europe, North America.

4. Sordaria pleiospora, Whit

Matoppo Hills.

Distrib. Europe.

5. Sordaria platyspora, Plowr

Matoppo Hills.

Distrib. Britain.

6. Sordaria sp.

A fungus allied to, but in some respects differing from. S. anserina, Wint.;

it occurred on Hippopotamus-dung gathered on Livingstone Island, Victoria

Falls.

7. Delitschia bisporula, Hans.

Matoppo Hills.

Distrib. Europe.

8. Delitschia sp.

Matoppo Hills,

Fragments, including large chestnut-brown spores, 45x15/*, occurred on

the dung of a large animal.
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9. Sporormia intermedia, Auersw.

Matoppo Hills.

Distrib. Europe, North and South America

10. Sporormia AMBIGUA, Niessl.

Matoppo Hills.

Distrib. Europe, South America.

11. Sporormia pascua, Nieul.

Matoppo Hills.

Distrib. Europe.

DISCOMYCETJE.

12. Saccobolus depauperatus, Rehn.
Matoppo Hills.

Distrib. Europe, North America.

Two forms occurred, a larger and a smaller, but both probably belonged to
this species. The larger (ascophores £-4 mm. across, spores 13-1G X 6-7 p)
was so abundant on the small pellets like rabbit-dung that it appeared as if

sprinkled with soot. The smaller form (ascophores up to £ mm., spores 10-
12 x G-G$) appeared on one of the other samples and was much less

abundant.

13. Ascophanus sp.

Matoppo Hills.

A few ascophores occurred of a minute brick-red Ascophanus, which
Miss A. Lorrain Smith considered nearest to though not identical with
A. granuliformis, Boud. The material, however, was not sufficient to justify
a new specific diagnosis.

A noticeable feature in the above list is the predominance of the Pyreno-
mycete family Sordarise, 9 of the 13 species observed belonoi„<r to that
family, a much larger proportion than is usual in a like gathering in England,
where the leading place is more usually taken by the Ascobolea?.

*
The

total absence of Hyphomyceta? and Mucoracere is also remarkable, and is

perhaps explained by the prolonged desiccation the material had undergone,
the conidia of these families being probably less able to withstand ^such
conditions than are the spores of the more highly organised Basidiomycetse
and Ascomycetae.

It will also be noticed as an interesting fact that eight of the thirteen
species seen belong to known European species : this confirms the opinion
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expressed by Massee and Salmon {supra) as to the wide distribution of

individual species of coproplnlous fungi.

It only remains for the writer to acknowledge his indebtedness to

Miss A. Lorrain Smith for much assistance in determining species, and

M

EXPLANATION OF FLATE 36.

Fig. 1. Coprinus Cheesmani, Gibbs. Group of plants, nat. size

Fig. 2. Plants marked "a " and "6" in fig. 1, X 3.

Fig. 3. Section slightly magnified.

Fig. 4. Cells of epidermis and hairs, X 200.

Fig. 5. Spores, x 400.

Gardenia/Thunhergia and its Allies.

By Dr. Otto Sta^f, F.R.S., Sec.L.S., and J. Hutchinson.

(Plate 37.)

[Read 18th June, 1908.]

The small group of plants which forms the subject of this paper is repre-

sented in the ' Flora of Tropical Africa,' vol. iii. pp. 100 & 101, by two

species : Gardenia Thunhergia, L. fib, and G. Jovis-tonantis, Hiern
;

but

under the former not less than five names originally intended for as many

distinct species appear in the list of synonyms. As Gardenia Thunhergia

was described from a Cape plant, and the reduced species from material

collected mainly in the northern parts of Tropical Africa, the area of

G. Thunhergia was assumed to cover practically the whole of Africa, with

the exception of the temperate north. Guided by this assumption, sub-

sequent authors were frequently led to refer to this apparently common and

widely spread species, plants which differ from it at least as much as G. Jovis-

Thus G. Thunhergia

More recently
tonantis does, and in some cases indeed much more.

grew more and more into a collection of incongruous forms.

three new species, evidently closely allied to G. Thunhergia, were described.

They were not split off from that species, and in so far did not, touch its

composition ; but, on the other hand, they made the incongruity of its

components still more glaring, at least to those who had an opportunity of

mustering a considerable accumulation of specimens of " G. Ihunbergia.

Ample opportunity of this kind was given to Mr. Hutchinson, who during

the last two years, under my direction, sorted and named the Rubiacea? of

the large African collections which had accrued to Kew. AVe therefore
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conceived the idea of revising- the whole group, and of placing its con-
stituents on a more equal basis. For that purpose we studied, in the first

place, the material at Kew ; but we had also, of course, to direct our attention
to the valuable material in the herbarium of the British Museum ; we asked
for and had, thanks to the courtesy of Dr. De Wildeman, the loan of the

"Gardenia Thunhergia" specimens of the Congo State collections; and
finally we availed ourselves of Mr. Casimir De Candolle's ever ready help for

the elucidation of some critical species, the types of which were in the

Candollean herbarium. "We might have extended the field of our investi^a-

tion, but for want of time and the conviction that after all the time had not
yet come for attaining anything like finality. What we can and ought to do,

in cases like the present, is to revise our knowledge from time to time and
clear the basis for a further advance. Our paper is an attempt in this

direction. The Gardenias of the " Thunhergia " group are rather striking-

objects when in flower, ami it may be hoped that the collectors and field-

students will, in the future, pay more attention to them, and supply us with
more complete material and their own observations on the mode of growth,
the range of individual variation, and any biological conditions which may
influence their morphological characters.

eneraThe genus Gardenia, m the sense of Bentham and Hooker's <G
Plantarum,' consists of three sections: En-Gardenia, Ceriseoides, and Roth-
mannia. The first section ranges over the whole of the pa!a?otropic region,
and is represented in Africa by the Gardenia Thunhergia group—the subject
of the present paper—and two more species which are characterised by long,
almost cylindrical fruits. From the Indian, Malayan, and Polynesian
species the " Thunhergia" group differs on the whole in the number of
the placentas, which rarely falls below six, and the more or less abundant
development, in the mesoearp, of sclerotic fibres, which in the endocarp fuse
into a very hard woody shell, and finally in the more xerophilous structure
of the leaves. The species forming this group are very closely connected.
This and the very considerable variation in the size and shape of the leaves,
the size of the flowers, and the degree of development of the calyx-teeth or
lobes—even in the same individual—make the discrimination of the species
very difficult if the specimens are scrappy or badly selected. The number of
parts in the plan of the flower, though also subject to a certain amount of
variation, is much more constant, and the same may be said of the surface
condition and the nervature of the leaves, and the shape of the calyx-teeth or
lobes. The very copious material of G. Jovu-tonantis which we had before
us was most instructive in this respect. Then there are certain species
which stand out from the rest on account of some special peculiarity, as the
cucullate and more or less petioled sepals of G. Thunhergia, the cuff-like
prolonged talyx-tube of G. rornuta, with its laterally attached segments, the
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small flowers and ribbed fruits of G. Aqualla, and the almost entirely

suppressed overground stems of G. suhacaulis and G. Tinnea>. The two last-

named species are interesting instances of adaptation of arborescent types to

the peculiar cdaphic conditions of the savannas.

With our present knowledge of Gardenia it would be idle to speculate on

the phvlogeny of the " Thunbergia " group. They certainly represent

a distinct branch of the greater phylum of En-Gardenia, from which

they must have become differentiated a very long time ago. We know

nothing about the dispersal of their seeds except what can be inferred from

the structure of their fruits and seeds, and the casual observations of the

collectors. It seems that the fruits of some of them, at any rate, are eaten

by elephants and antelopes, and probably other animals, evidently for the

succulent pulp in which the seeds are embedded. The seeds would in this

way get into the intestinal canals of those animals, and might finally be

carried to great distances from the mother plant ; but no means of transport

across the seas suggest themselves, and it is evident that the Eu-Gardenias

must have reached their areas, in so far as they are separated by water, at a

time when those areas were still connected by land, that is in pre-Tertiary

times.

In the following enumeration of the species of the " Thunhergia" group

we have confined ourselves to describing only those which are new or were

imperfectly known, the key which precedes the enumeration including

sufficient characters for the determination of the others. In the key we

have placed together two acaulescent species for purely practical reasons.

They have no doubt descended independently from each other, G. suhacaulis

probably being more intimately connected with G. asperula, and G. Tinnece

with G. lutea and G. ternifolia. (Otto Stapf.)

Key to the Species.

Subacaulis; flos solitarius cum foliis in rosulani di.-positis.

Folia scabrida; corollie tubus 4-8 cm. longus |-
subaeauhs.

Folia lievia ; corolke tubus circiter 35 cm. longus 2. Tinned.

Arbores vel frutices.

Corolla 8-9-mera.

Ovarium 9-merum.

Calycis tubus ultra 5 mm. longus, lobis oblongis ........ 3. Jovis-tonanhs.

Calycis tubus infra 3 mm. longus, lobis subtiliforaiibus

'

demum reflexis • 4 -
Volkensii.

Ovarium 3-0-merum.

Calycis lobi spatulati, infundibuH formes 5. Thunbergia.

Calycis lobi oblongi (non spatulati).

Calycis lobi lateraliter compianati, equitantes et

'
docurrentes °- Situntlen:*.

Calvcis lobi dorsaliter compianati, non decurrentes . . 7. asperula.
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Corolla G-7-mera (rare 9-mera in G. spatuUfolia)

.

Calycis tubus ultra loborum insertiones 'producing 8. comuta,
Calycis tubus non ultra loborum insertiones productus.

Calycis lobi non filifbrmes; calyx et corolla fere glabra v<d
breviter pubescentia.

Folia lasvia.

Folia late obovato-cuneata, nervis lateralibus + flabel-

latis

Folia oblanceolata ad obovata, nervis lateralibus man-is

patulis quam in pracedente.

Folia arete reticulata; fructus ellipsoideus, s^pe
+ obtusus vel utrinque angustatus 10. ternifolia.

Folia laxe reticulata; fructus oblongo-ellipsoideus,

+ stipitatus U iufea
l<oha scabnda.

Corolla) tubus quam lobi vix duplo longior 12. tnacantha.
Corolla* tubus quam lobi triplo longior 13. Goetzel

Calycis dentes filiformes ; calyx et corolla magis minusve
tomentosa.

Folia scabnda; fructus 3-4 cm. longus, multicostatus ,. 14. Aqmlla.
Folia tevia

;
fructus 6-9 cm. longus, ecostatus U>. erubescent.

Ollgo

1. Gardenia subacaulik, Stapfet HutcUnsoii (sp. nov.).

Sufnttex subacaulis, uniflorus. Folia sessilia, oblanceolata, basi 1

attonuata, usque ad 15 cm. longa et 7 cm. lata, coriacea, apice rotundate,
utrinque scabnda, marginibus undulatis, nervis lateralibus utrinque 9-14
patulis prominentibus, venis arete anastomosantibus utrinque conspicnis ;

stipulse late ovate, obtusae, circiter 4 mm. longa?, coriaceie, extus parce
pilosse. lieceptaculum oblongum, circiter 1 cm. longum, puberulum. Cahj*
tubulosus, 6-9-Iobus

; tubus 8-10 mm. longus, extus fere glaber, intus
parce pubescens

;
lobi oblongi vel lineares, obtusi, incrassati, a latere

compress,, mterdum subfoliacei, in tubo decurrentes, 2'5-8 mm. longi.
Corolla alba, demum flava ; tubus 4-8 cm. longus, medio 3-4 mm. diametro,
extus minute pubescens, intus superne pubescens ; lobi 6-8, oblique obovati
vel elliptici, 2-3-5 cm. longi, 1-2 cm. lati, supra basiu parce pubescentes.
Antherce 11-12 mm. longae, inclusre. Stylus 4-5-8 cm. longus, supra medium
tenuiter pubescens, apice incrassatus, insequaliter G-lobatus, lobis latis
obtusis circiter 2 mm. longis. Ovarium placentis 6. Fructus ambitu ellip-
tic™, circiter 5 cm. longus, medio 3 cm. diametro; pericarpium fibroso-
hgnosum, 2 mm. crassum. Semina matura ionota.

Kt
Xortbern Khodesia, and tbroughout Nyasaland:—Broken Hill, „„_,

2020 feet (Herb. Mus. Brit.) ! Kondome to Karonga, 2000-0000 feet',
W1iytc\ plains near South Rukuru, 4000 feet, McClounie, 114! Upper
Loangwa River, Nicholson ! Mt Whi/te ! Namasi, >
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J.H.del.
J.N. Fitch lith

West, Newman imp

GARDENIA SUBACAULIS, Stapf & Hutch.
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Cameron, 77! Manganja Hills, Waller \ Eastern Nyasaland, Archdeacon

Johnson, 498 !

K. J. Cameron states that the flower of this species is pure white, but

only remains so for a day, when it turns yellow and withers.

Plate 37.

1. Whole plant in fruit (n.s.). 2. Plant in fruit, from collector's sketch (reduced to §).

3. Calyx cut open (x 2). 4. Section of ovary (X 5). 5. Mature fruit (n. s.).

2. G. Tinne.e, Kotschy et Heuglin, in Bot. Zeit. (18G5) p. 173, t. 8 ;

Kotschy et Peyr. PL Tinn. p. G, A, B.

Bahr-el-Ghazal ; Bongo-land, Tinne and Hewjlin.

i/

I/;

Decamena Jovis-tonantis, Weiw. Apont. p. 579, Nota 12, et Synops.

Explic. p. 10, no. 20, et p. 18, no. 44.

From the Shari and Bahr-el-Ghazal to Uganda and Angola :—Central

Shari ; swamps of Baseli, Chevalier, 8582 ! Jur-land, Schiveinfurth, 13

1339 ! 1750 ! 2888 ! AVayo, in Muro Territory, Petherick I—Uganda ;

scattered woods near Changu, at the mouth of the Katonga River, Scott

ot* 7472 ! without precise locality, in the "jungle, Wilson. 14(5 ! Buddu,mi
Dawe> 240 ! German East Africa; Marungu, Volkens, 2145 ! (Herb. Mus.

Brit.).—Congo State; Lower Congo, without precise locality, Smith, 72!

)
13oma, Laurent ! Matabi, Dueoft !

(?)D
Luvituku, Pynaert, Id I Stanley Pool District ; Stanley Pool, Desmeuse,

192 ! Laurent ! N'Dembo, Gillet ! Kisantu, Gillet ! Leopoldville, Pynaert,

1G2 ! Lake Leopold District ; Fini, Laurent ! North East District ; Route

Guruza to Mangara (near Suronga), Seret, 389 ! Mapussi to Koko, Seret,

389 ! Lualaba District ; Luila River, Descamps ! Luluabourg, Cambiers !

Lescrauwaet, 314 ! Eastern Province; Katanga, Lukofu, Verdicfcl—Angola;

Catomba, Wehvitsch, 2573! district of Malange, Gossweiler, J 237!

All the specimens quoted above from the Congo State, excepting that by

Smith, are in the Brussels Herbarium, and were kindly lent us for examina-

tion by Dr. E. De Wildeman.

\.n interesting superstition exists amongst the natives of Angola regarding

this species. Ficalho, in Fl. Uteis, p. 198, states:
—"It is a small tree not

exceeding 5-9 feet in height, but it has a relatively large trunk, and inhabits

the stony, rather dry lands of Cazengo, Golungo Alto, and Ambaca. The

wood is of a clear yellow colour, extremely hard, and of a notably fine grain.

It is like boxwood—for which it might be substituted for many purposes,
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perhaps even in engraving. The same species is met with in Iluilla, par-

ticularly in the woods near the lake of Iabantala, where it attains larger
dimensions. In those parts it is called muldbi. It is one of the fetish plants.

The negroes of the interior of Angola believe that it is a protection from
lightning—perhaps in virtue of the great hardness of its wood, as Welwitsch
observes—and are in the habit of putting the branches on the tops of their

huts, believing that they thus obtain shelter from electrical discharges.

From this supposed virtue Welwitsch derived the specific name of Jovis-

tonantis, dedicating it to the God of Thunders."

According to Seret, the seeds yield a black dye for painting the skin.

The wood is very hard, and is used for the manufacture of knife-handles.

Flowering specimens much resembling this species were collected by
H. Waller at the foot of Morambala Hill, where the fruits form the favourite

food of the elephants.

4. G. Volkbnsii, K. Schum., in Engl. Bot. Jahrb. xxxiv. (1904) p. 332.

German East Africa ; sandy creeks of the coast ; Enyler, 2190 A7/-/- 1

(fruit in Kew Museum).

)

Bot. Mag. t.' 1004 ; Drapiez, Herb. Amat. IT, vii. t. 554 ; AVood, Natal

Plants, t. 40; Sims, For. Fl. (Jape Col. t. 78. Gardenia verticillata,

Lam. Encycl. 11. p. 607 (1780). G. sj>eciom, Salisb. Frod. Stirp.

>rt. Chap. Allert. p. (53 (1796). G. crassieaulis, Salisb. Farad.H
Londin. i. t, 46 (1806). Bergkias, Sonnerat, Voy. N. Guin. p. 47,

tt. 17, 18 (1776). Thuuhergia cajtensis, Montin in K. Vet.-Akad.

Handl. (Stockholm) xxxiv. (1773) p. 289, t. 11. Piringa Caquepiria,

A. L. de Juss. in Mem. Mus. Far. vi. (1820) p. 399.

Arbuscula, 2*5 m. alta, vol frutex ; rami cortice griseo vel albido tecti,

etiam juniores glabri. Folia cum fioribus coetanea, rotundato-ovata vel

obovata, breviter vel longius acuminata, acumine plerumque obtuso, basi

cuneatim attenuata lamina magis minusve in pctiolum brevem decurrente,

5-7 cm. longa, 3-4 cm. lata, papvracea, fere concoloria, glabra nisi in

nervorum axillis pilosa, nervis lateralibus utrinque 5-7 tenuibus obli<juis,

venis laxis inconspicuis
; petiolus 2-4 mm. longus; stipulne in tubum

connatrc, scarioso-membranacea1

, unilateral iter fissaj, demum circumscissiles,

sumnue ad 1 2 mm. longa1
. Flares ad ramulorum breviorum apices, solitarii,

sessiles inter ramulos orti. Receptaculum obconicum, 10-12 mm. longum,
tenuiter sericeo-pubescens. Calyx tubulosus, 5-8-lobus; tubus superne uno
latere fissus, extus glaber vel magis minusve appresse pilosus, intus densis-

sime appresse tomentosus, ultra loborum inserlionem breviter productus
;

lobi foliacei, breviter vel longiuscule petiolati, laminis spatulatis vel obovato-
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oblonjns vel ovatis basi infundibuliformibus 5-12 mm. longis, petiolis ssepe

in tubo breviter decurrentibus. Corollce albse tubus cylindricus, 4-8 cm.

longus, medio 3-4 mm. diametro, extus glaber, intus superne pubescens ;

lobi 8 (raro 9), oblique obovati vel obovato-oblongi, 2*5-4*5 cm. longi, 1*5-

2*5 cm. lati, glabri. Anthera- medio affixce, 22-2o mm. long;e, 4-5 mm.

exserta?. Stylus 5*5-9 cm. longus, a medio pubescens, sursum multo

densius vestitus ; stigmatis lobi obovato-oblongi, G-7 mm. longi. Ovarium

piacentis 3-5. Fructus ellipsoideus, 4-5*5 cm. longus, 2*75-3*5 cm.

diametiens, albidus
;
pericarpium durum, fibria lignosis crassiusculis creber-

nmis. Semina co , lenticularia, maiora 0-7 mm. diametro, nigra.

South Africa from Port Elizabeth to Natal :—Cape Colony, without

ecise locality, Masson ! (Herb. Mus. Brit.). Port Elizabeth Div., Kraka-

kamma, Harvey, 556 ! Somerset Div., B
Theopolis and Port

Bathurst Div., between

near

Burcliell, 4127. East London Div., in woods

the mouth o£ Buffalo River, Leighton in herb. Norm. Aust. Afr. no. 99 !

Natal; Inancla, Wood, 439! near Durban, Wood, 20! (Herb. Mus. Brit).

Without precise locality, Cooper, 2467 ! Gerrard, 50 ! Cult, in Hort.

BurchelL 749 ! Hort. Malcolm (1797) ! (Herb. Mus. Brit.).

6. Gr. Saunderske, X. E. Broum, in Keiv Ball. 1906, p. 104.

South East Africa

:

(iazaland; Lebombo Mountains, Saunders ! Delagoa

Bay ; Rikaltu, Junod, 218 !

7. Gr. asperula, Stapf et Hutchinson (sp. nov.).

Frutex vel arborescens, spinis validis (ramis commutatis). Rami juniores

pubescentes, demum fere glabri. Folia lanceolate- vel elliptieo-oblonga,

rarius subobovata, sessilia, 4-6*5 cm. longa, 2-3 cm. lata, obtusa vel subacuta,

tenuiter coriacea, utrinque puberula, nervis lateralibus utrinque 8-10 obliquis

intra marginem arcuatis, utrinque prominentibus, venis conspicuis ;
stipulse

scariosic, 2 mm. longa?, pubescentes. Receptaculum oblongo-obconicum,.

5-10 mm. longum, brevissime pubescens. Calyx tubulosus, 6-9-lobus

;

tubus srepe superne uno latere fissus, 9-12 mm. longus, extus brevissime

pubescens, intus infra medium appresse tomentosus ; lobi subfoliacei, oblongi

vel spatulati, obtusi, ad 15 mm. (raro 20) longi et ad 4 mm. lati, interdum

parte coaliti. Corolla alba, suaveolens ; tubus cylindricus, 4-6 cm. longus,

medio circa 3 mm. diametro, extus parce longe pilosus, intus fere glaber ;

lobi 6-9, oblique obovati, 2-3 cm. longi, 1-1"5 cm. lati. Anthercv 1-2 cm.

infra faucem insertre, medio affixa?, 10-13 mm. longre. Stylus 4*5-8 cm.

lonous, supra medium pubescens, infra medium fere glaber; stigmatis lobi

exserti, complanati, oblanceolati, obtusi. Ovarium piacentis 6. Fructus.

pyri (fid
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Nyasaland to South -East Rhodesia :-British Central Africa; Lake
Shirwa, Melhr

! Shire Highlands, Buchanan, 174 ! Portugese Nyasa-
land

;
between Unango and Mt. Mtonia, Archdeacon W. P. Johnson ! South-

East Rhodesia, Melsetter District, open woods at Chirinda, Swynnerton, 56 !

(Herb Mus. Brit.
;
fruit in carp. coll.). Chihere Hills, 3500 ft.. Sia/nnerton,

56! (Herb. Mus. Brit.). Chindas name, ' Chindharara '
; Singum^-... name,

near

' Isivaluangwhii/

A specimen collected by the Hon. Mrs. E. Cecil in Matabeleland _.
Enkeldoorn, no. 88, has quite the facios of G. asperula, excepting the more
obovaie leaves and narrow calyx-lobes. It is described by her as a bush
8-10 feet high, with ivory-white or pale-yellow flowers.

8. G. cornuta, Ilemsl., in Jlook. Ic. Plant, t. 2809.

South-East Africa :—Gazaland, Lebombo Mountains, Saunders ! Natal
and Zululand, Gerrard, 1620 !

/
G. Thunbergia, K. Schum. in Baum Kunene-Samb. Exped. p. 385 (non

Linn. i\).

Arbor circiter 7 m. alta. Rami glabri. Folia obovato-spatulata, basi
cuneata, .,-<> cm. longa, 2-5 cm. lata, apice rotundata, vel breviter obtuse
acuminata, chartacea, utrinque glabra vel leviter scabrida, nervis Iateralibus
o-ll fere flabellatim divergentibus utrinque prominentibus, venis utrinque
conspicuis

;
stipuhe lata-, scarioso-pubescentes, circiter 2 mm. lon^ Recep.

taculum oblongum, 1 cm. Iongum, breviter pubescens. Calyx tubmW •

tubus spathaceus vel cylindricus, 7-14 mm. longus, extus glaber vel breviter

mains
pubescens, intus piiosus

; lobi 7-9, spatulati et tunc foliacei vel UUN,„
minusve reducti et lineares, usque ad 1'5 cm. longi et 8 mm. lati, interdum
iiimuti, in eodem calyce variabiles, glabri. Corolla primo pallide, demum
saturate flava

;
tubus cylindricus, 5-7'5 cm. longus, medio circiter 3 mm.

•
hametro, extus glaber, intus glaber vel superne parce pubescens; lobi 6-7
(raro 9), elliptici vel oblique obovati, 2-5 cm. Iongi, 1-5-3 cm. lati, glabri.
Antherce 2 cm. long*, 1-5 cm. infra faucem inserts Stylus 5-8 cm longus
pubescens

;
,tigmatis lobi 6, 4-7 mm. longi, obtusi. Ovarium placentis 6.F

Tropical South Africa, from the Cunene to Gazaland :-Mossamedes
;Bumbo Hemtsch, 2579! (Herb. Mus. Brit.). Cunene River, Johnstonl

Ch.nnde haum 3D! Bechuana Land; Lake Ngami, Atherstone, 34!
I.o letle

1
iver Lugard, 7 ! South Africa, without precise locality, Chapman

<V Bainesl Rhodesia; Sebakere tree 15-20 feet, flowers cream-coloured
sweet-scented, alt. 4000 ft., Eyles, 175! (Herb. Mus. Brit.). Gazaland^
babi River, Swt/nnerton, 715 ! (Herb. Mus. Brit.).
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(Kunene-Sambesi Exped. p. 19) tree is frequent

from the Lower Kunene to the Kuito River, mostly growing in the valleys

of the rivers. The tree attains rarely more than 15-18 feet, having a short

stem with a greenish bark, and a large dense and rounded top. The fruits

are eaten by the Kudu Antelope, and the hard wood is used by the natives

for making handles, <fec. The tree is known to the Boers as • stumpdorn.'

10. G. ternifolia, Schum. et Thonn. Beshr. Guin. PI.

-emend.).

Arbor vel frutex divaricatus, 2-5 m. altus.

lanceolata vel obovata, sessilia, subacuta vel rar

4-9 cm. longa, 2-4\5 cm. lata, subcoriacea, utrinque glauca, glab

p. 147 (descr.

Ra glabri. F<

rotundata, basi cuneata,

giaora, nervis

lateralibus utrinque 7-11 obliquis, venis utrinque prominentibus arete

anastomosantibus ; stipulse late ovatae, 2 mm. longse, glabra?. Receptaculum
oblongum vel oblongo-obconicum, 6-10 mm. longum, glabrum. Calyx
tubulosus, subtruncatus vel 6-lobus ; tubus 8-15 mm. longus, utrinque

glaber
; lobi oblongi, usque ad 5 mm. longi, obtusi, glabri, interdum minuti.

Corolla flava ; tubus cylindricus, 4'5-9 cm. longus, medio 2-3 mm. diametro,

utrinque glaber ; lobi 6, oblongo-elliptici, 2*5-5 cm, longi, 1-2*5 cm. lati,

utrinque glabri. Antherai 1*5 cm. longse, 1*5 cm. infra faucem insert*. Stylus

-9 cm. longus, breviter pubescens ; stigmatis lobi 5-6, usque ad 5 mm.
longi,

5-7

5

exserti. Ovarium placentis 6. Fructus ambitu oblongo-ellipticus,

cm. longus, usque ad 5 cm. diametro
; pericarpium fibrosum, 1 cm.

92 ! Katagum District, Dalziel, 162 ! 161 (

crassum. Semina subglobosa, maiora circa 4 mm. diametro, fulva.

Nigeria to the Gold Coast :—Northern Nigeria ; Kuka, Bornu, E. Vogel,

n part ; fruiting specimen) !

Zungeru, low bush, Elliott, 30 ! Dalziel ! Nupe Country, Baihie ! Barter,

1205 ! Southern part of N. Nigeria, without precise locality, Kentish-

Rankin ! Southern Nigeria ; Oloke Meji, 6 feet high, flowers white, Dodd,
401 ! Gold Coast; Accra (Gah) and Adampi, Thonningl (Herb. DC).

11. G. lutea, Fresen. in Mus. Senchenb. ii. (1837) p. 167 (descr. emend.).

G. Thunbtrgia, Engl. Hochgeb. El. Trop. Afr. (non Linn. f.).

Arbor vel frute: magnus. Rami tenuiter pubescentes. Folia 3-4-na,

verticillata, sessilia, obovato-oblonga, obtusa, basin versus angustata, 4-13 cm.
longa, 2-5 cm. lata, coriacea, glabra, fere concoloria, utrinque nitida, nervis

lateralibus 8-12 patulis vel interdum leviter obliquis, venis laxis utrinque

conspicuis (prrccipue subtus) ; stipuloe scariosa?, late ovatse, pubescentes,

usque ad 4 mm. longse. Receptactdum oblongo-obconicum, 5-8 mm. lono-um

glabrum vel pubescens. Calyx tubulosus, 6-7-lobus ; tubus cylindricus,

ssepe superne uno latere fissus, extus glaber vel pubescens, intus glaber vel

LINN. JOURN.—BOTA.NY, VOL. XXXVIII, 2h
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breviter pilosus ; lobi 6-7, lineares, in tubo breviter decurrentes, usque ad

5 mm. longi, glabri. Corolla flava ; tubus cylindrical, apicem versus leviter

dilatatus, 5-9 cm. longus, medio 1*5-3 mm. diametro, utrinque glaber ;

lobi 6-7, elliptic! vel obovato-oblongi, 2'5-3'5 cm. longi, 1-2 cm. lati,

utrinque glabri. Antherw 1*8 cm. longre, 1'5 cm. infra faucem inserts.

Stylus interne minute pubescens, apice incrassatus, 5*5-9 cm, longus ; stig-

matis lobi oblongi, obtusi. Ovarium placentis 6. Fnictus ambitu oblongo-

elliptieus, 4-6 cm. longus, breviter stipitatus, 2-3 cm. diametro
;

peri-

carpium fibroso-lignosum, circiter 5 mm. crassum. Semina ellipsoidea,

4 mm. longa, glauca.

From Abyssinia and the Sudan to S.W. Uganda and Enst Africa :

—

Sudan ;

4 Upper Nile/ Freeman fy
Lucas, 64 ! Blue Nile, near Abon Shendi,

Muriel, 27! Bahr-el-Ghazal Prov., Broun I
' Aethiopia/ Kotschy, 540!

Abyssinia ; Hamedo, Schimper, 883 ! (Herb. Mus. Brit.) ; near Adde Sahara,

Schimper, 523! mountains near Djeladjeranne, Schimper, 1821! without

precise locality, Quartin-Dillon Sf Petit , 128 ! Foggaro Prov., Stemlner,

903 ! Gallabat, Schiceinf \t

). Fasokl, Kotschy
f
540 ! Uganda ; Madi, Speke $ Grant, 762 !

( f

:

' between Lake Rudolph and Gondo-

koro, Donaldson Smith ! (Herb. Mus. Brit.). German East Africa ; Kilwa,

h\

According to ('apt. Speke (' Nile Journal/ Append, p. 636) the roots of this

species boiled with the flour of Andropogon Sorghum are considered by the

' Wanyamwezi ' to be a cure for hematuria; the contorted branches make

an impenetrable fence.

12. G. TRIACANTHA, DC. Prod, iv. p. 382 ; Williams, Florida Gamhira, in

Bull. Herb. Boiss. ser. II. vii. (1907) p. 377*

G. macrocarpa, Carey, ex Voight, Hort, Suburb. Calcutt. p. 379.

From the Senegal to Sierra Leone :—Senegambia ; Pager ! Leprieur Sf

Perrottetl (Herb. DC.) ; north bank of Gambia, Ozanne, 7! Whitfield (in

part) ! (Herb. Mus. Brit.). Sierra Leone, Smythe, 1 !

A\
r
e are much obliged to M. Gas. Do Candolle for the loan of the type

which enabled us to confirm Mr. Williams's conception of it as a distinct

species.

According to Voight the plant described by Carey as G. macroearpa was

raised at Sibpure from seed received from Loddiges & Co. in 1822. This

was the year when (Feb. to April) G. Don collected in Sierra Leone for the

Horticultural Society of London, and it is very probable that Loddiges

obtained the seeds from him.
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13. G. Goetzei, Stapf et Hutchinson (sp. nov.).

Frutex vel arborescens. Rami dense tomentosi, deinde cortice flavescente

tecti. Folia sessilia, obovata, apice rotundata, 2-(j cm. longa, 1*5-4 cm. lata,

tenuiter cbriaeea, utrinque scabridula, nervis lateralibus utrinqae 8-11 sub-

patulis utrinque prominentibus, venis arete anastomosantibus ; stipulse

breviter vaginantes, truncata?, extus tomentosse. Receptaculum oblongum,

5 mm, longum, dense pubescens. Calyx tubulosus, 6-lobus ; tubus superne

uno latere fissus, 1 cm. longus, utrinque tenuiter pubescens ; lobi oblanceolati,

obtusi, ad 1 cm. longi et 2 mm. lati, glabri, in tubo decurrentes. Corolla'

tubus cylindricus, 3-5 cm. longus, medio 3 mm. diametro, utrinque tenuiter

pubescens ; lobi 6, ovato-elliptici, obtusi, 1-1:5 cm. longi, 5-10 mm. lati,

utrinque parce pilosuli. Antlierce circiter 1 cm, longoe, 8 mm. infra faucem

insertse. Stylus 3-4 cm. longus, parce pubescens ; stigmatis lobi 8 mm
longi, fere inclusi. Ovarium placentis 6. Fructus ignotus,

German East Africa :—Ulunguru, Kissaki-Steppe, Goetze, 44 !

14, G. Aqualla, Stapf et Hutchinson (sp. nov.).

* Frutex ramosissimus, 1-2*5 m, altus, ramis subprostratis {fide Schweinf.).

Folia magnitudiiie valde variabilia, oblanceolata vel (minora) elliptica, 2*5-

18 cm. longa, 1-5 cm. lata, apice rotundata, rarius obtuse subacuminata

,

supra scabrida, subtus bispidula, coriacea, nervis lateralibus utrinque 14-17

praecipue subtus distinctis ; stipulse late triangulares, 4 mm. longae, pilosse.

Receptaculum oblongum, (> mm. longum, dense appresse pubescens. Calyx

tubulosus, 6-lobus ; tubas cylindricus, 8 cm. Ion

pubescens ; lobi lineari-subulati, 3-4 mm. longi, subacuti, pubescentes.

Corolla alba, demum citrina ; tubus cylindricus, 2 #5-4 cm. longus, medio

2 nun. diametro, extus dense appresse pubescens, intus tenuiter pilosus
;

lobi 6, oblique ovati vel elliptici, 2-2'5 cm. longi, 1-1*5 cm. lati, extus parce

pubescentes, intus glabri. Antlierce 5 ram. infra faucem inserts, 1 cm.

longft. Stylus 4'5 cm. longus, pubescens ; stigmatis lobi brevi, obtusi.

Ovarium placentis (j. Fructus ambitu ellipticus, costatus, 3'5-4 cm.

longus, 1*5-2 cm. diametro
;
pericarpium durum, 3 mm. crassum, brunneo-

gus, utrinque appresse

mnculatum.

From the Bahr-el-Gliazal to Yoruba :—Jur-land ; Seriba Kurschuk Ali,

Sckweinfurth, 111

furtli, 17G1 ! (He

Clwvalier, 8071 !

low spreading shi

Sch tvein-

Nilireria

Upper Ubangi ; Snussi Country, Ndelle,

agum and district, Dalziel, 352 I Yoruba,

'fruit spec, only), Barter, 1234 !

V h :
o
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15. G. erubescens, Stapf et Hutchinson (sp. 110V.).

G. triacantha, DC. var. parvilimbis, Williams, in Bull. Herb. Boiss.

s6r. II. vii. (1907) p. 378.

Arbor 5-6'5 m. alius, cortice platanoideo {fide Schweinf.). Rami

juniores dense sericeo-tomentosi. Folia late obovata vel oblanceolata, basi

cuneata, 4*5-1 G cm, longa, 2-9 cm. lata, chartacea, utrinque glabra, supra

interdum purpurascentia, subtus glauca, nervis lateralibus 6-8, venis supra

sjcpius distinctis subtus inconspicuis ;
pctioli usque ad 4 mm. longi ; stipulse

latse, 3 mm. longre, tomentosse. Receptaculum oblongum, 4-8 mm. longum,

dense tomentosum. Calyx tubulosus ; tubus 6-12 mm. longus, dense

tomentosus, demum subglaber, intus longe pilosus, dentibus 6 filiformibus

6-10 mm. longis. Corolla pallida, demum citrina {fide Schweinf.) ; tubus

cylindricus, 2*5-7'5 cm. longus, medio circa 3 mm. diametro, utrinque

tenuiter pilosus ; lobi 6, clliptici, 2-3 cm. longi, 1
#5 cm. lati. Antherce 6,

fere inclusje, 7 mm. infra faucem inserta?, supra medium affixae, 2 cm. longfc.

Stylus 3-7 cm. longus, breviter pilosus; stigmatis lobi oblongi, obtusi,

3-5 mm. longi. Ovarium placentis 6. Fructus ambitu oblongo-lanceolatus

vel fere ellipticus, 5-8 cm. longus, 2*5-3 cm. diametro.

From the Bahr-el-Ghazal to the Senegal :—Mittu-land; at Rcggo, Seliwein-

furthy 2792 ! French Sudan ; Nigalia, Chevalier, 160 ! Northern Nigeria
;

Kontagora, common in the bush, Dalziel, 224 ! Katagum District, Dalziel,

161 (in part; flowering specimen) ! French Guinea ; Samu Country,

near Tombia, in bush near the village, Scott Elliot, 4370 ! near Wallia,

Scott Elliot, 4574 ! Gambia ; Whitfield (in part) ! (Herb. Mus. Brit.).
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AI)0\\\Altitude and Distribution of Plants in Southern Mexico. By Hans G

M.A., Ph.D., F.R.S. (Communicated by Dr. A. B. Rendle, M.A.,

F.L.S.)
(With two diagrams.)

[Read 18th June, 1908.]

Professor A. Heilprin, in his very important paper, " The Temperate and

Alpine Floras of the giant Volcanoes of Mexico " *, makes the following

summarising statement :—" The preponderating element in the upper

M [f ] is made up of forms which

distinctly represent the temperate and arctic regions, and not of modifications,

suited to a more rigorous climate, of the lower or basal floras of the same

This condition characterises the high mountain floras of tropicalregion

regions generally, as distinguished from those of temperate climes.
51 He

& t o

Mex
congeneric forms of temperate North America, while about 10 per cent, of

the species of high Mexican mountains are identical with those of the much

more distant Andean summits/'

Accord

the plants of the subtropical and tropical regions of the same country, and he

th

Mountains
x

the plains, this is not the case

in Mexico, because there the plants of the lower regions vegetate during the

It is impossible for them quickly to acquire an organisationhoie year

necessary for a prolonged period of rest, or the means of protection necessary

for defence during such a time of rest. The plants of California's plain are

already organised for enduring a prolonged and more or less inclement

period, so that their descendants can gradually acquire the features necessary

upon the new highlands."

These statements, probably as correct as they are ingenious, yet convey a

somewhat erroneous impression, because they are incomplete and too general.

If the alpine flora of a mountain in the tropics has not been derived from its

base, it can have got to the top in two ways onlj

animals)

period

(

as a relic. The latter notion resorts, of course, to a glacial

the favourite explanation ; its importance has been greatly

jxaggerated, and good instances of arctic, even subarctic, animals and plants

as derelicts on subtropical, leave alone tropical, mountains are exceedingly

* Proc. Amer. Phil. Soc. Philadelphia, xxx. 1892, pp. 4-22.

t Versuch einer Entwicklungsgeschichte der Pflanzenwelt, ii. 1882.
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rare. "Within subarctic and temperate countries sucli cases are naturally

more common, although even there the principle has been greatly exaggerated.

In either case, relics or accidental,—restricting ourselves to the Mexican
mountains, the species should be presumably the same on the tropical tops

and in the more distant arctic regions. But if the top flora has been derived

from the basal, by modification, then there is every reason for suspecting

that the plants should be specifically different. This is actually the case,

to a great extent. Such a top flora -may assume- even an arctic faeies, by

convergence, by adaptation to similar environmental conditions.
*

Engler's explanation of the Californian and Kocky Mountain floras applies

also to Mexico. Without exception the highest mountains of this country
arise from the plateau, at least with one side, whilst the other, most con-

spicuously on Citlaltepetl, slides right into the tropics. Now, this plateau

gives the temperate and cool flora a very good lead, so much, indeed, that the

implied change into alpine species need be but very gradual, and the huge
central plateau sloping from 7000 feet in the south to ;?000 in the north, whilst

maintaining continuity all along the backbone of the western Sierra Madre,
insures an ideally perfect continuity of the same conditions from California,

Arizona, and Sonora (the ancient Sonoraland, which stood out long before
*->

the rest of Mexico came into existence during the later Cretaceous epoch) to

the truly alpine heights which now border the southern edges of the plateau.

So far, then, it must have been easy for plants of temperate North America
to spread to the high Mexican mountains, but the distance is great and
physical conditions have changed, and after all the bionomic conditions

of the Mexican highlands are not the same as those of the United States,

even if the mean temperatures be the same : consequently most of the

congeneric plants have become specifically distinct. But this same high
Mexican plateau is possessed also of a great number of endemic, autoch-

thonous plants, many of which have sent representatives into the alpine

regions. Consequently these have received part of their flora from the

immediate adjoining basal regions or plains. If these mountains were
isolated, if they did arise as solitary cones out of the tropics, the investigation

would be simple. We should have to deal only with those species, about 10
per cent, according to Heilprin, which they have in common with some of

the Central American peaks, e. </. Irazu, and with the distant Andes
;
plants

"which owe their scattered, high-level distribution possibly to wind, birds,

and similar accidental agencies.

But the high Mexican mountains stand in a very peculiar condition,

namely on the edge of the plateau. For instance, on the west side of
Citlaltepetl it rises gradually from 7500 to 0000 feet before we come to the
shoulder of the giant, while the south-eastern side glides much more rapidly
into the tropics. These mountains have, in fact, two base levels, one of them
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being the plateau ; the other/ for instance, on the Sierra de Ajusco, which

forms the southern border of the Valley of Mexico, finds its southern level

in the plain of Cuernavaca, about 5000 feet, thence sloping further into the

tropical Balsas basin. Similar conditions apply to Popocatepetl and to the

Nevado de Colima. "

Consequently all these mountains possess a very mixed flora First,

northerners (or shall we call them long migrants?) ;
secondly, endemic

ascendants from a temperate or cool immediate base ; thirdly, southerners,

"or ascendants from the tropics; fourthly, the "Andines." It is difficult,

perhaps impossible, to keep the main categories asunder, since the distinction

between hot, temperate, cool and cold is arbitrary. Specialists in American

plants will be able to do it better than the present writer, who has but little,

secondhand, botanical knowledge.

Yet the attempt has been made to group the flora of Mexico into several

main categories.

1. Northern plants*, with their presumable home in the temperate

northern hemisphere.

• 2. Endemics of Mexico, which again naturally fall into a cool to temperate

. and a tropical or " Southern " category.

3. Southerners are of course also those which for the sake of shortness we

refer to as Andines, leaving the question of their original home in

•

) )

(Umbelliferoe)

Those which occur

on Mexican high mountains do not, as a rule, extend further north,

whilst they are found also in Central America and in South America,
r

especially on the Andes.
* l^

1

i 'i

I had no idea what the outcome would be of the necessary, almost endless,

calculations and plottings, and yet they assumed a shape apparently so

reasonable that it can scarcely be accidental. Thanks mainly to Heilprin the

flora from 10,000 feet upwards is fairly well known, and his lists proved of.

But thence downwards

Papers like that by Liebmann on Citlaltepetl

the greatest value. all available data are vague.

1844)

and Mexic
^_% AA 'W^i .—i-— -~ ' —- w -

g

Wiss., Feb. 1852, viii. (partly suppressed !), are very scarce; and unfortunately

altitudinal distribution does not seem to have appealed much to the authors

of the 'Biologia Centrali-Americana,' at least I have failed to find therein

such general conclusions as I had, perhaps unreasonably, been looking for.

The fourth of the volumes on Botany, more especially pp. 145-151 and

282-315, by W. B. Hcmsley, forms nevertheless the main supply of data for

I 1
.'

* For instance Finns, Aties, Juniperus, Abius,Quercns & ucus
}
Platanus, Ulma$

}
Cornus,

Viscum, Veratrum, Finyiucula, Spiraea, Thaiidrun, Aquilef/ia, Delphinium, Pyrola.
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this investigation. In this I have restricted myself to Phanerogams, minus
Grasses, and I have assumed * for the Southern third of Mexico, i. e. from
21 degrees North to the Isthmus railway of Tehuantepec :

1600 species as found in the tropics.

2500 „ „ in the temperate belt, up to 7000 feet.

1300 „ „ thence upwards.

200 „ „ at 10,000 feet level, according to Heilprin.

Heilprin has ascended and thoroughly investigated Citlaltepetl, Popo-
catepetl, Hztaccihuatl, and the Nevado de Toluca. I myself have ascended
the first two (with camps at 8500 and at 12,500 feet level) and the Nevado
de Colima ; of lower mountains the Sierra de Ajusco up to 10,000 feet, the

Madre del Sur, above

«
and the Cerro de San Felipe near Oaxaca, of the same he

Let us start with the 10,000 feet level. Heilprin mentions 117 genera
with 191) species. Of these, leaving a few genera unclassed, there are about
G2 Northern, 42 endemic, temperate and high-level ascendants, and 10
Southern ascendants and Andines.

Thence upwards we notice a rapid decline. At 12,000 feet the genera are
reduced to 29, namely 21 Northerners, 3 endemic temperate (Echeveria,

Arctostaph/los, Pentstemon), 4 Andines (Colobanthus, Accena, Pemettyia,
Alchemilla t) , and 1 Southern (Ageratum).

At 13,000 feet the genera are reduced to 17, namely 12 Northern,

2 endemic temperate (Echeveria, Arctostaphjlos), and 3 Andines, Colobanthus
having dropped out, and the southern Ageratum is likewise soon falli

behind.

At 14,000 feet the 15 genera are composed of 11 Northerners, 3 Andines

mff

and the Echeveria.

Echei
Chionohcna

; in all 5 genera with 6 species. Engler (op. cit. p. 223) mentions
Alchemilla tripartita for this high level on the Orizaba mountain. Only
Arenaria hryoides, Chionolana lavendulaeea, and Alchemilla tripartita reach
the snow-line.

The tree-line lies between 13,500 and 14,000 feet, but since the only
trees (Pinus Montezuma-) are scattered for the last few hundred feet, the
tree-line does not affect the few other plants.

Wh
^

* The numbers are necessarily vague and the tropical element of the Mexican flora is

still very imperfectly known. These circumstances may, I trust, be an excuse for those
corrections in my calculations which future research will no doubt ficd necessary. The
principles which I have tried to draw attention to will, however, not be affected.
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balanced the have rapidly

eventualities, to put the matter in homely language.

gained the preponderance, owing almost entirely to the rapid falling behind

of the endemic ascendants, which are now reduced to the solitary Echeveria.

This is very significant, as it seems to indicate that the native basal genera

find it more difficult to adapt themselves to these arctic heights than do the

long migrants, the Northerners, which were already prepared for such

But it is equally

significant that the Andines, although always few in numbers, hold their own.

Thus it comes to pass that above 14,000 feet the few Northern plants are

balanced by the others, and that near the snow-line a solitary Northern

Armaria is confronted by the Andine Chionolama and by an Alchemilla.

From 10,000 feet downwards species and genera increase rapidly. This is

not so much a fancy level as it would appear from the round number in feet,

or 3100 metres. It fairly well marks the average top level of the main

cloud-belt with its resultant moisture. Various calculations, notably at

9500 feet, at 8500 feet at our Xometla camp, and at 7000 feet, indicate that

the increase is rather steady, and it seems that the absolute maximum of

species is reached somewhere between 4000 and 5000 feet, the level of Orizaba.

It is therefore possible to construct a curve from the 4500 feet level with 2500

species to the 10,000 feet level with 200 species. Further, it stands to reason,

first, that the number of Southern species, which of course have their

maximum in the tropics, decrease steadily from that base upwards ;
secondly,

that the Northerners decrease steadily to sea-level, where we are not far

wrong in assuming that they represent less than 5 per cent, of the plants

found in the true tropics. But it is very difficult to ascertain in which level

lies the absolute maximum of the Northerners. It lies, of course, not as low

as 4500 feet, that is quite obvious, not even at 5000 feet. On the other

hand, it does not stand at 9000 feet, since thence downwards Northern species

and genera show a rapid increase. The mean between the two limits is 7000

feet, and this seems to agree fairly with actual conditions. It marks, more-

over, the lower level of the cloud-belt, at least on the sides away from the

plateau, with the average height of which it also coincides, and this is an

important point. Lastly, broadly speaking, this level marks the change from

the Oak to the Pine belt.

All such calculations must be vague ; they are to a bewildering extent

influenced by local conditions. On the northern side of Citlaltepetl,

Popocatepetl, and Nevado de Colima the floral aspect is much more

Northern than it is at the same level on the south slopes which are in direct

communication with the tropics. The plateau side of Citlaltepetl strikes one

It is important to note that the proportion differs but slightly whether we consider all

the highest Mexican mountains, or restrict ourselves to Citlaltepetl.
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as barren, whilst the south and east appear luxuriant. Then there is the
impressionist bias o£ the leading features to contend with. We are impressed,
for instance, at Xometla (south-east side or Citlaltepetl, 8500 feet) by the
forest composed of Pines, Oak, Arbutus, and Alder ; they are the dominant
feature, truly characteristic of that level, but they do not make up the
majority of the species, which being smaller, although much more numerous,
are far less impressive. But when we gather during an hour's ramble at
haphazard an armful of plants, even if with the unscientific intention of
making a bouquet of flowers, then the true state of affairs soon becomes
clear. The Northerners are comparatively easy to sort out, they being old
friends, while the others are endemic Mexicans, and in such the" country is

extremely rich.

They increase the lower down we go. At such a delightful level as
Orizaba, Oaxaca, or Chilpancingo, L e. between 4000 and 5000 feet elevation,
whence high levels or a deep and wide valley can be reached by a few hours'
excursion, we are struck with another state of affairs. The Northerners are
few and far between, no longer obtrusive, nearly every plant is new to us ;

but the plants after an hour's climb higher up give a very different
impression from those which we meet at the bottom of the valley. The
latter kinds, in looks and behaviour, make up a tout ensemble which we
recognise as typical of the Tierra caliente, even if we have but slight
experience of the tropics. Indeed, it is surprising what a change a thousand
feet up or down can imply, not everywhere, but at the right level, and such
a level is that mysterious border-land between what the natives call the
Tierra caliente and the Tierra templada. Not much happens when safely
within the Tierra templada, whether we are at 4000, 5000, or 6000 feet, but
the changes are truly surprising which meet the traveller who crosses the
ranges of hills, themselves only a few thousand feet high, which run parallel
with the coast of Guerrero. There, at the bottom of the valleys, for instance
on the Rio Omitlan, we are in the unmitigated tropics with nothing whatever
to remind us of Northern influence; but one thousand feet hio-her, on the
ridge, we are amongst Oaks and Pines and the tropical life is gone, although
there, at 17° N., we are at a level of less than 2000 feet above the
We descend within an hour on the other side, to meet the same
winding its way through the full glory of the tropics.

sea

.

river

Mexico
so valuable for the study of altitudinal distribution, that there we can get so
easily into and out of the tropics. This is the case, first because the country
is so extremely varied in its structure, secondly because most of it lies just
upon the border-line of the tropical belt of the world.
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But to return to our diagram. The area of the Southern species, and the

long strip of the Northern species according to the plan adopted for the

plotting out, enclose of necessity a large odd-shaped area which of course is

not a vacuum. It represents the endemic temperate species of which we

know how many extend into the alpine region, and of which many more

grow down into the hot lands. It does not matter much whether we allow

200 or 600 species for this base ; nor does it matter whether we increase the

absolute total number from 2500 to 4000 and refer it either to the 3500 or

to the 5000 feet level. The general shape of the diagram with its three

areas will remain essentially the same ; in other words, the broad principle

expressed by it is correct. The shape of the diagram is odd, bulging out as

it does at the 4500 feet level; but this very odd shape is another great point

in its favour of being correct, since it graphically represents the respective

areas of the hot, temperate, and cold regions of the country. A
Mexic

east, south, and west by high Sierras, whilst the hot country, although formed

by extensive coast-lands, is of comparatively small extent. But the southern

portion of Mexico is much intersected by mountain-ranges and by deep

depressions ; for instance, the large Balsas basin extends so far inland that

it is exceedingly difficult to apportion the various areas, especially if we

remember that much of the country is but imperfectly surveyed.

The following calculations can therefore be approximate only. Reckoning

the country between 21° N. and the Isthmus to contain 185,000 square miles,

I have apportioned 75,000 square miles to the Tierra caliente, 85,000 to the

Tierra templada, and 25,000 square miles to the Tierra fria or to what lies

above 7000 feet elevation. What lies above 10,000 feet can amount at most

to a few hundred square miles.

The quotient of the areal number of square miles, divided by the number

i
Thus we have :

Areal density,

Area in Number of i. e., an average of

square miles. species. - sq. miles to

every species,

Tierra caliente 75,000 1000 47

Tierra templada ... 85,000 2500 34

Tierra fria 25,000 1300 19

The result is somewhat surprising : the areal density of species increases

steadily from the tropical belt upwards ! That of the tropics compared with
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that, of the temperate zone is almost exactly like 2 to 3 ; tropics compared

If the temperate zone he taken as thewith the cool zone like 1 to 2i.

normal condition, then the hot zone with its 75,000 square miles should have
2200 species instead of the assumed 1G00, and the cool zone with 25,000
square miles should possess only 730 instead of' 1300 species

—

i. <?., the cool

zone has twice as many as expected ; and this is the case because most of
the 1300 cool zone species have got up there so easily from the temperate
hiise.

ith

It would be ridiculous to conclude from the above Table that the Tierra fria

is more favourable for plants, as regards number of species, than the Tierra
caliente. . .

It seems a paradox that the areal density should increase from the tropical

belt upwards. But the underlying principle, or solution, appears clear if we
remember that on a very small area—say that of 10,000 feet elevation—

w

200 species, the areal density would be enormous, perhaps averaging one
species for every square mile, since in such places the species, although few,
are crowded as if they were on refuge islands. If the area of the Tierra fria

were three times as large as it is, equal to that of the tropical belt, there
would probably be still not more than 1300 species, i. e. with an areal density
of 11) x 3 = 57, i. e. much smaller than that of the tropical belt.

But the fact remains that the Tierra templada of Southern Mexico is richer
than the tropical belt, probably for the following reasons. The upper limit

of the Tierra caliente is generally assumed to lie at 3000 feet elevation
;

undoubte<

much on the much drier Pacific slope. The belt of the Tierra templada, in

this paper from 3000 to 7000 feet, comprises 33 per cent, more in vertical

extent, and it comprises, moreover, in its larger area the most varied features,

more varied and juxtaposed than exist in the other regions, from sweltering
tropical rain-forests to vast arid tablelands.

lly this is not enough on the moist Atlantic side, but rather to<

r>

All the mountain-ranges of
middle height lie in the lierra templada, with their mysterious cloud-belt (not
to be confounded with the cloud-belt which reaches from 7000 to 10,000 feet

elevation on the giant mountains). Innumerable brooks exist in the Tiierra

larger and therefore less varied rivers
;

le summer

templada before they combine into

there are deep depressions in the Central Plateau with a semi-tropical climate,

and also high wind-swept plateaus exposed to excessive heat in tl

days and to frost in the winter.

In short, the great variety of environmental conditions is responsible fo

i of this intermediate belt, the most delightful and

r

the richness of the flor;

prettiest of all Mexico.

It is therefore all the more interesting that this obviously reasonable
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conclusion does not at atf apply to the distribution of Amphibia and Reptiles,

two groups which I have submitted to a detailed scrutiny .

;

Tierra caliente with 173 species. Areal density 431 square miles.

Tierra templada „ 100 ,, „ r

<

99Tierra fria

Above 10,000 ft. „•

8G

10

99 99 99

99 95 99

850

290
J

20

99 9 9

99 99

The total number of species in Southern Mexico is 250.

The actual number of species decreases from the tropics to the higher

levels, just as we might expect ; and the fewer species of the cool regions,

just over half of those in the tropics, being condensed upon one-third of

space, show naturally a much larger areal density. This is also not sur-

prising, and it agrees with the plants. But the temperate belt possesses only

100 species ; it is therefore comparatively by far the poorest of the three

I have been able to sift the total of 250 species into two categories.
zones.

I. Southern or hot-country species.

Restricted to hot countries 44 per cent

Ascending into temperate countries ... 1<>

Ascending into cool zone 5

">

ii

II. Northern or cool-country species.

Restricted to cool or cold zone 17 per cent

Descending into temperate zone 8

Descending into hot countries

9

4 59

94

The remaining 6 per cent.,—or, allowing for the difficulty of sorting

intermediate species, at most 10 per cent. —are species which seem to be

restricted to the temperate belt. This surprisingly small number—only

about 15 to 20 species—does not represent the Sonoran or truly endemic

stock, but is for the most part composed of Southern ascendants or Northern

descendants, which, so to speak, have stuck' at this level and there have been

modified into the respective species.

* The "Distribution of Mexican Amphibians and Reptiles'," Proc. Zool. Soc. 1905,

ii. pp. 19] -244 (with tabulated lists and 6 diagrams to Uustrate the contours of Mexico ,at

different geological ages).
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Mexico, although genetically part of the North American continent, has
received its present fauna from both North and South America. The
Northern fauna, which includes the Sonoran, and therefore what may be
called the endemic Mexican stock, is the oldest arrival and its species belong
now mostly to the cool and cold zone : the fauna of the plateaus is made up
essentially of those Northerners which have spread, although thinly, over
the elevated plains

; some have remained in the temperate zone and a few
have passed into the tropics. The Southern fauna has surged northwards
through the Tierra caliente, both east and west of the plateau. This plateau
as such presents a most effective barrier to the Southerners, few of them
having to a small extent spread on to it, whilst some Southern species have
succeeded in reaching greater elevations on those mountains which slope
jnto the tropics. Lastly, those few species—about 15 to 20—which are
restricted to the temperate zone and yet are not ancient endemics, show that,
lor Reptiles and Amphibia, the temperate belt is rather no-man's land than the
happy medium favourable to the majority.
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Reports on the Marine Biology of the Sudanese Red Sea.—IX. Algjs.

By R. J, Harvey Gibson, M.A., F.L.S., Professor of Botany, University

of Liverpool.

[Read 5th December, 1907.]

[Reprinted from the Journal, Zoology, Vol. xxxi, pp. 70-80.]

The following notes are the result of an examination of a small collection of

Marine Alga? made by Mr. Crossland during 1904 and 1905, while engaged

direction ofin investigations on the Sudan Marine Fauna, under the

Professor W. A. Herdman, F.R.S, Professor Herdman has handed me the

collection for identification and report.

The plants were collected chiefly in the neighbourhood of Suakim and

Trinkitat, and include 35 species, of which 12 belong to the Ohlorophycese,

12 to the Phreophycese, and 11 to the Rhodophycere. In addition, 4 species

of marine or brackish-water Phanerogams occur among the Alga?, and are

given in an Appendix.

I am greatly indebted to Dr. M. Foslie, of Trondhjem, Dr. Reinhold, of

Itzehoe, and to Mrs. Gepp for aid in identification of some of the calcareous

and other forms both among the Rhodophycese and Chlorophycen?, and also

to the officials of the Cryptogamic Department of the Natural History

Museum for aid rendered to me during a brief visit to the Museum for the

purpose of identifying some of the more critical forms.

In addition to records of Algse of the Indian Ocean and East Africa

in more general works such as those of Agardh, Engler, Harvey & Sender,

&c, the following papers, dealing more especially with the forms occurring

in the Red Sea and its immediate vicinity, have been consulted :

Zanardini : " Plantarum in Mari Rubro hucusque collectarum enu-

meratio " (Mem. deli' I. R. 1st, Veneto, 1858).

PiCOONE : " Oontribuzioni all
5

Algologia Eritrea " (Nuov. Giorn. Bot.

Ital. 1883).

Hauck :

u Ueber einige von J. M. Ilildebrandt in Rothen Meere unci

in Indischen Ocean gesammelte Algen " (Hedwigia, 188(1-89).

CHLOROPHYCEiE.

1. Caulerpa racemosa, */. Ag., var. uvifera, J". Ag. ; Weber rem JJosse,

Monographic ties Caiderpes (Anft % Jartl. Buitenz. 1898, p. 3(12).

This variety was dredged in 2-3 fathoms off Suez. It is recorded from

LINN, JOTRN.—BOTANY, VOL. XXXVIII. 2i

[76]
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the lied Sea by Agardli, from Suez by Zanardini, and from the Somaliland

Coast by Piccone.

2. Caulerpa prltata, Lamx., f. tvpica ; Weber van Basse, hi Ann. Jard.

Bmtenz. 1898, p. 375.

Collected on coral-reefs at Khor Dongola, Suez. Recorded by Zanardini^

under the name of C. cliemnitzia, var. judtafa. It is not recorded by Piccone.

3, Halimeda incrassata, Lanue. }
f. monilis, E. S. Bart. ; B. S. Barton,

Germs Halimeda, Manage, lx. af the Sihoga Expedition, 1889-1900.

Dredged at 2-;\ fathoms at anchorage off Suez. Recorded by Zanardini,

under the name of //. mantle, from Suez, Akaba, and Kosseir.

4. Halimeda Opuntia, Lamx., f. triloba, Bart

Collected in shallows in Suakini Harbour.

5, Halimeda Optntia, Lamx.

The plant here referred to seems intermediate in character between the

f. typica and f. eordata of Barton's Monograph. This identification is on the

authority of Dr. Reinhold.

6. AVRAINVILLEA LACERATA, J. Aff.

Suez Bay. Recorded from the same locality by Zanardini, under the

name of Chloraplegma sordidum.

7. AVRAINVILLEA PAPUANA, G. MltTT. €t Boodle.

Suakim. Tliis is a Malayan and Indian Ocean species, not recorded in

any of the Red Sea lists above referred to.

8. Udotea argentea, Zan.

Mud-flats in Suez Bay. Recorded and figured by Zanardini as a new

species. The present plant agrees in all respects with Zanardini's figure and

flpsnrintinn- ns was Dointed out to me by Mrs. Gcpi>.

9, Dictobph^ria favulosa, Decne.

This form occurred along with sponges forming large patches on the sands

at Khor Dongola. It is recorded as Valonia favulosa, Ag., from the Red

Sea by Zanardini and by Piccone.

10. CODIUM TOMENTOSITM, Kittz.

One small and somewhat mangled plant was found attached to [iithophjjllum

affive (34). It was unmistakably, however, C. tomentosvnt, which has been

recorded by several authors from the Red Sea.

[77]
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11. Bbyopsis PLUMOSA, Kilt.Z

Suakim and Trinkitat.

12. Enteromorpha compressa, Grev

Suez Bay and Suakim.

PHiEOPHYCE-ffi.

13. Sargassum DENTIFOLIUM, J. Ag. ; J. G. Agardh, Spec. Sarg. Austr.

p. 101.

Dredged from Trinkitat Harbour. One of the most common Sargasso, in

the lied Sea. Recorded both by Zanardini and Piecone from Suez, Akaba,

Tor, &c.

14. Sabgassum latifolium, J. Ag. ; J. G. Agardh, I. e. p. 103.

Dredged from 9 fathoms in Suez Bay. Recorded by Zanardini from the

same locality, Hauck records a var. zanziharica from the Somaliland Coast,

but the present plant agrees more closely with the type itself.

15. Sabgassum crispum, Forsk,

Suez Bay. Recorded also by Zanardini from the same locality

1G. Sargassum subrepandum, J. Ag

Suez Bay. Trinkitat,

17. Cyrtoseira Myrica, */. Ag.

Several fragments referable to this species occurred in the collections.

The species is described by Zanardini as " in mari rubro vulgatissima."

18. Hydboclathbus cancellatus, Bory.

Dredged from 10-12 fathoms at Khor Sinab. Recorded by Zanardini

from Suez, Akaba, and Tor.

19. Padina pavonia, J. Ag.

Suakim, Suez Bay, and one young plant from Trinkitat

20. Zonaria Schimperi, Kiitz.

Suez Bay. I am a little doubtful of this identification as the plant is a

young one, but it agrees with the description given by Zanardini, who records

it from the same locality.

2 i 2

[78]
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21. DlCTYOTA DICHOTOMA, /. Ag.

Telia Telia Kebira.

22. SpHACELARIA RIGIDA, Kutz.

An epiphyte on several Sargassa

23. ECTOCARPUS FILICULOSUS, J. Ac).

Suez Bay, Suakim.

24. Castagnea tirescenp, Thur.

Suez Bay. Suakim.

RHODOPHYCEJE.

25. Laurencia pinnatifida, J. Ag.

Suez Bay. Recorded by Portier from Hodeida.

2G. Laurencia diyaricata, ,/. Ag.

Suez Bay. Recorded by Zanardini from Suez, and by Ilauck from

Madagascar and the Somaliland Coast.

27. Laurencia papillosa, Grev.

Suakim. Recorded also by Piccone from Massaua and the Assab Archi-

pelago and by Hauck from the Somaliland Coast, and by Zanardini from

Suez, Tor, Djedda, &c.

2$. Gelidium rigidum, Grev.

Trinkitat. Recorded from the Red Sea by Zanardini, from Massaua and

the Assab Archipelago by Piccone, and by Hauck from the Zanzibar Coast.

29. Gelidium corneum, Kutz.

A form of this species occurs among the collection obtained at Trinkitat,

which appears to be near Piccone\s vai\ amhigmtm.

30. Polyzonia jungermannioides, ./. Ag.

On Sargassum dentifolium, but fragmentary.

31. Hypnjsa Valentin, J. Ag.

Trinkitat and Suez Bay.

32. Spyridia filamentosa, ./. Ag.

Suez Bay. Recorded also by Zanardini from the same locality, and also

from Akaba and Kosseir.

[79]
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33. CORALLINA TENELLA, Kiltz.

Suakim. This plant was identified for me by Dr. Reinhold.

34. LlTHOPHYLLUM AFFINE, Fo&l.

Suakim. Dr. Foslie informs me that this species is probably only a variety

of L. Kaiseriiy Heydr., or both may be varieties of the Pacific species

L. pallescens, FosL

35. GrONIOLITHON MYRIACARPON, FosL

Suakim. According to Dr. Foslie this is a variable species, and he

identified the plant I sent him with a query.

APPENDIX.

The following two species of Potamogetonaceae were also present in the

collection, viz., Cymodocea nodosa, Aschers., and Ilalophila stipulaeea*

Aschers. ; and also (Naiadaceae)

Fragments of Salicornia frutkosa, Linn., were also present in the same

gatherings.

[80]
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Notes on some Wild Forms and Species of Tujser-bearing Solanums.

By Arthur W. Sutt6n, F.L.S.

(Plates 38-49.)

[Read 20th February, 1908.]

In 1883, Mr. J. G. Baker, F.R.S., F.L.S., at the suggestion of the late
Lord Cathcart, made a study of the various species of tnber-bcarin.r Solanums,
the results of which were embodied in a paper presented to the Society on
January 17th, 1884*.

J

Lord Cathcart was interested chiefly in the discovery of some wild species
ot tuber-bearmg Solatium which could be utilized for crossing with the
commonly cultivated potato, in the hope of obtaining new forms"capable of
resisting the attacks of the potato-disease fungus, PInftophthora infestaut.

It was concluded that Solanum Maglia of Sehlechtendal, generally known
as Darwin s potato, afforded the best prospect of success in the direction, since
his spec.es does not appear to suffer from the disease in its indigenous
habitat in the low-lying swampy soil of tin- Chonos Archipelago, whereas the
ordinary potato is practically destroyed by the fungus on wet soils in damp
seasons.

On August 6th, 1880, I obtained tubers of Solamtm Maglia from a plant
growing in the gardens at Kew, the tubers being dug up in the presence of
Mr. Baker and myself.

38
(lrawn from

nvmg specimen grown at Reading.)-This species, so far as my experience
goes, does not produce fertile seeds when pollinated with its own pollen :

although it blooms very freely, the flowers drop off prematurely. Many
hundreds of attempts were made to fertilize Maglia flowers with the pollen
from cultivated potatoes, but in one instance only was a hybrid seedling
obtained, the latter being the produce of a cross made in July 1887.

The hybrid, which has been cultivated continuously during the past 20 years
has smooth tubers nearly white in skin (the tubers of Solanum Maglia are a

- /* —~* v ^viuwu man tiJUSU (Jl CUlUYUtCU
potatoes.

In addition to experiments with Solanum Maglia, crosses were attempted
with Solanum Jamem, but from none of these were seedlings obtained.

Resembling Solanum Maglia in its general refusal to set « seed " either
when pollinated with its own pollen or with that from other species, is Solanum
( ommersonu of Dnnal.

(Plate 39. Solamtm Commersonii, Dun, white-flowered form, foliage,
flowers, &c.)-Two forms of this species are known ; one beariim̂ lilac

* See Journ. Linn, Soc, Hot vol. xx. (1884) pp. 489-507.
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flowers and corresponding both in this and in all other respects with Dunal's

description, and the other very similar to it but bearing white flowers. In

both forms the jessamine-like scent of the flowers is very noticeable. Of

the violet-flowered form I have had very many tubers collected in a wild

state in Uruguay, and Professor Archeavaleta of Montevideo assures me that

there is no other form to be found in a wild state in Uruguay. There is,

however, reason to think that the white-flowered variety was introduced

into France from Uruguay by a Colonel Kobido in the year 18^5. Many

attempted pollinations were made with both varieties, but only one weak

seedling from each has been obtained.

In 1901 M. Labergerie, of Verrieres, Vienne, stated that some of the tubers

given
of Solanum Commersonii (white-flowering type), which had been

him in the spring of that year by Professor Heckel of Marseilles, had given

rise to a new variety by " sporting " or bud variation. The supposed new

plant was named

(Plate 40

M. Labereerie " Solanum Commersonii ' Violet.

Labergerie, foliage, flowers, &c.)

Much controversy has arisen in regard to it, since it differs entirely from

Solanum Commersonii in the character of its tuber, foliage, flower, and habit of

growth, as well as in the form and size of its pollen-grains. On account

of the very close resemblance in all its morphological features to the variety

of the cultivated potato known on the Continent as Paulsen's " Blue Giant

"

(PI 41
u Blue Giant" n )

been concluded by most investigators who have grown the so-called " sport

and the latter variety side by side in the same soil, that a stray tuber of

the " Blue Giant" must have found its way accidentally into the plantations

of Solanum Commersonii in M. Labergerie's garden.

Plate 43.

. Plate 44.
(Plate 42. Solanum Commersonii, Dun., flowers, tubers, &c.

" Solanum Commersonii Violet, k

Paulsen's "Blue Giant" Potato, flowers, tubers, &c.)

sup-

—On reference to

Plate 39 it will be noticed that the seed-berries arc distinctly cordiform in

shape, much more so than is seen in any other tuber-bearing Solanum, the

usual form of berry in the wild species being round or slightly oval, and in

almost all the cultivated potatoes distinctly round. The pollen-grains shown

on Plate 39 are entirely regular and elliptical in form.
.

In both these

respects true Solanum Commersonii differs greatly from the " sport

posed to have been derived from it, as will be seen on reference to Plate 40.

A comparison between Plates 42 and 43 will show not only the relative

Commersonii and in the presumed

*port, but also the fact that the tubers of the former (see Plate 42), as in the

of nearly all other wild species, are borne at the extremity of long

underground stolons, whereas the tubers of the " sport/' like all cultivated

potatoes, are nroduced close to the base of the stem. A further comparison

form and size of the tubers in Solanum

case
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between Plates 40 and 41 will show the complete similarity which exists

between the pollen-grains of the supposed sport and Paulsen's " Blue Giant/'

and also between the seed-berries of these two. A comparison of the hairs of

39, 40, and 41 is also suggestive.5 It will

also be seen on comparing Plates 43 and 44, that the tubers c

sport and Paulsen's " Blue Giant" correspond in all respects.

Besides Solatium Maglia and Solatium Commersonii, T have had the fol-

lowing wild species under observation and experiment at Reading :

—

1. Two distinct forms of Solatium tuberosum sent mo bv Mr. Stuart, of the

Vermont Experiment Station, U.S.A. One of them, collected in Mexico,

Mr. Stuart considered to be a practically unaltered ancestral form of Solatium

tuberosum.

(Plate 45. Solatium tuberosum, Linn., var.)—The chief points of interest in

this plate are :

(a) The regular and elliptical form of pollen-grains.

(b) The wheel-shaped corolla, in contrast with the star-shaped corolla of

(Plate 39). This wheel-shaped corolla is

Maglia (Plate 38), in Solatium etui

Solatium Commersonii

also seen in terosum

46)

(<•) The round form of the seed-berry, in contrast with the cordiform

seed-berries of Solatium Commersonii (Plate 39).

2. Solatium polyatlenmm, Greeuman, also from Mr. Stuart. This species

is one of the most distinct of all wild tuber-bearing Solanums with which I

am acquainted, the leaves and stems being covered with a dense coat of hairs,

and emitting a strong scent somewhat resembling that of Feverfew, Pyrethrum
Parthenium, 8m.

3. Solatium verrucosum, Schlecht.

4. Solatium tuberosum, var. boreale (= Solatium Fendleri, A. Gray), from
Arizona.

The latter was sent to me by the Rev. J. Aikman Paton, of Castle

Kennedy, N.13.

5. Solatium etuberosum, Lindley. (Plate 46.)

All the five last mentioned wild species, except Solatium etuberosum, flower
freely, and produce fruits containing an abundance of seeds. The plants;s

)
exhibit no variation whatever from the parents or among themselves, even
when the seeds are taken from plants allowed to flower in close proximity to
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other species Seedlings, however, of the commonly cultivated potatoes

differ very widely from each other, those raised from the seed-berry or fruit

generally exhibiting extensive variation in foliage, colour of tuber, and in

habit of growth.

I find that the pollen-grains of all these wild species are of one particular

shape, namely oval or elliptical, whereas the pollen-grains of all the cultivated

potatoes which I have examined are very irregular in form and size, and

49

ie of the forms or species which has proved of great interest, and which

on account of its remarkable exemption from disease may become of economic

value, is Solatium etuberosum, Lindley. This name was given by Lindley in

1834 to a tuberless Solatium, which he states was obtained from Chile some years

previously by the Horticultural Society. He described it as exceedingly like

the ordinary potato, Solatium tuberosum, Linn., in all its characters, except

that it possesses thickened rhizomes devoid of definite tubers, and the calyx

and flower-stalks are smooth instead of hairy.

It may be remarked here that if Lindley's plant of Solatium etuberosum

produced no tubers, it would have been difficult to propagate it except from seed

;

and judging by the behaviour of the plants I have experimented with, it is

not likely that Lindley's plants reproduced themselves from seed, for two

reasons : 1st, that seed-berries are very rarely formed, and 2nd, when formed

the seedlings resulting therefrom differ so markedly from the parent stock.

It may be suggested that the Solatium etuherosum when growing in the wild

state, the tubers, of course, not being lifted from year to year and replanted,

might produce tubers so small as to be mistaken for " thickened rhizomes

devoid of definite tubers,"—or that possibly the plants which Lindley

examined may not have been fully developed, in which case the tubers would

not yet have been formed.

The examples of Solatium etuherosum which I possess came originally from

the Botanic Gardens, Edinburgh, in March 1887, through Mr. Lindsay, and

again from the same stock in 1897 from Dr. Bayley Balfour. They produced

at first small tubers about the size of walnuts, and the calyces are hispid
;
in

other respects the plants are similar to the type specimen described by Lindley.

Solatium etuberosum has been grown continuously for more than twenty years

in the Trial Grounds at Reading. During that time no variation has occurred

in the characters of the foliage or flowers of the plants. The tubers have

also retained their original form and colour with the exception of an increase

in size.

Up to 1906 the plants had never been seen to bear fruits, but in that year

a single berry was found in the centre of the plantation and allowed to ripen.

Whether this was the product of self-fertilization or the result of a cross with

some other Solarium growing near, it is impossible to say.
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The seeds taken from this fruit were sown, and during the past season
(11)07) twenty young plants were raised. None of these resemble the parent
form very closely, but they exhibit the same variation that is met with among
seedlings of the cultivated potato.

The tubers of the parent Solatium etiiberosumare white in the skin and Mesh,
and after twenty years of garden culture! average about 1£ inches in diameter.
Those of the seedlings, however, vary very much in size, some being already
as large as cultivated potatoes : they are also very varied in colour of skin,
some being white, others dark purple, pale blue, or rose white; one seedling
has given tubers the flesh of which is dee], purple and the skin almost black,
characters which are met with in some of the cultivated varieties now jrrowinir
in Chile.

The pollen-grains of the parent are elliptical like those of all wild species,

and the seed-berries are round or slightly oval, but are covered somewhat
closely with distinct white spots, in which they differ from the fruits of all

other wild types.

(1 47 White-flowered seedling.) I was
only able to examine the pollen-grains of one of the twenty seedlings above
referred to, and that happened to be a plant bearing white flowers. In this

case the pollen-grains were regular and elliptical, and entirely similar in
form to those of the parent. The coming season I hope to examine more of
the seedlings, to determine if the pollen-grains of any of them are irregular
like those of the cultivated potatoes.

[P.S. (S In order to avoid any doubt as to the parentage of
the seedlings above described, several different blooms of Sokumm eluberosum
were artificially self-pollinated under controlled conditions in 1907.
Ri| )<> fruits were obtained from several flowers. Seedlings raised from
these in 1908 exhibit the same variability in character of foliage, and
colour of the flowers as those obtained from the single berry collected in

1906, the male parent of which was uncertain, and they vary also in the
form and colour of tuber.

^

Some of the plants raised from the same berry have white flowers, others
lilac-coloured blooms.

The pollen-grains of the white-flowered plants of 1908, like the one white-
wering plant of 1907 alluded to above, are elliptical like those of the lilac-

flowered parent, while those of the lilac-flowered seedling are irregular and
polygonal in form, corresponding closely in these respects with pollen-grains
of the cultivated potatoes. These are illustrated in Plate 49, and on Plate 48
is figured one of the lilac-flowered seedlings raised by selling flowers of
Solatium etuberosum in 1907, with drawings of its irregular pollen-grains.
From the uniform character and shape of its pollen-grains, it would appear

flo
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SOLAN UM MAGLIA, Schlecht.



1

»

Sutton Journ. Linn. Soc, Bot. Vol. XXXVIII. Pl. 39

SOLANUM COMMERSONII, Dun. (White flowered form).
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( 4 SOLANUM COMMERSONII 'Violet'", Labergerie.
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Paulsen's i i Blue Giant" Potato.
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SOLANUM COMMERSONII, Dun. (White flowered form)
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"SOLANUM COMMERSONII 'Violet'", Labergerie.
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SOLANUM TUBEROSUM, Linn., var.
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SOLANUM ETUBEROSUM, Lindl
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SOLANUM ETUBEROSUM, Lindl. (White flowered seedling.)
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SOLANUM ETUBEROSUM, Lindl. (Lilac flowered seedling)
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that Solatium duberomm is a primitive specific form, since it agrees in this

respect with admittedly wild species of tuber-bearing Solanums. Moreover,

;reat variability of its seedlings it closely resembles the cultivatedin the g
potato. These facts, I think, point to the conclusion that Lindley's Solanum

etuberosum may probably be the parent form of the cultivated potato of

to-dav.l AiiTiiuii W. Sutton.
4. J

EXPLANATION OF THE PLATES.

The figures on the Plates were all drawn from specimens growing in the

Kcadinir Trial Grounds.

Plate 38.

Solanum Maylt'a, Schlecht.

A. Inflorescence and upper leaves, A.

B. Flower showing anther.?, X 2.

C. Flower showing calyx, X 2.

D. Flower, side view X 2, showing cleft

stigma.

E. Flower section, X 2, showing cleft

stisnna.

F, G, II. Cymes with flowers removed, L

J, Largest leaf on examples examined, ^.

K. Pollen, X 300.

Plate 39.

Solanum Commersomi, Bun. (White-flowered form.)

A. Inflorescence and upper leaves, large

lower leaf behind, h
B, Cymes with flowers removed, ^.

0. Flower-bud, x 2.

]). Hairs from tips of petals, X 50.

E. Hairs from limb of corolla, X 50.

F. Pollen, X 300.

G. Self-fertilized berries, |.

II. Seed, X 2.

J, Cross-fertilized berries, |.

K. Sections of do., }.

L. Seed, X 2.

Plate 40.

{i Solanum Commersonii ' Violet,' " Labergerie,

A. Inflorescence and upper leaves, large

lower leaf behind, \.

B. Cyme with flowers removed, \.

C. Hairs from tips of petals, X 50.

D. Hairs from limb of corolla, X 50,

E. Pollen, X 300.

F. Berry, -*.

G. Section of berry,

II . Seed, X 2.

i

Plate 41.

Paulsen's "Blue Giant" Potato.

A. Inflorescence and upper leaves, 1aiye

lower leaf behind. 2'

B. Cyme with flowers removed, ^.

C. Hairs from tips of petals, x 50.

D. Hairs from limb of corolla, X 50.

E. Pollen, x 300.

F. Berry, $.

G. Section of berry,

II. Seed, X 2,

i
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Plate 42.

Solatium Commersoniij Dun. (White-flowered form.)

A. Flower from above, 'showing anthers,

X2.
J 5. Flower from below, showing calyx,

X 2.

C. Flower, side view, part of corolla

removed, X 2,

J). Flower section, x 2.

E, F, G. Tubers, i.

H. Stolon cut at ++ showing listai ice

from plant at which tubers are pro-

tluced, ].

J. Section of stolon at K, -j.

K. Point of section shown at J.

L, External cells of tuber, X 60.

Plate 43.

ti .cSolatium Commersonii i Violet '

M
Laber<>erie.

A. Flower from above, showing anthers,

X
B. Flower from below, showing calyx, X 2.

C. Flower, side view, part of corolla

removed, X 2.

D. Section, x 2,

E, F, G. Tubers, I
II. External cells of tuber, X 60.

Plate 44.

Paulsen's " Blue Giant "Potato.

A. Flower from above, showing anthers,

X 2.

B. Flower from below, showing calyx, X 2.

C. Flower, side view, part of corolla

removed, X 2.

IX Section of flower, x 2.

E, F, G. Tubers, i

II. External cells ol tuber, X <i0

Plate 45.

Solatium tuberosum, Linn., var.

A. Inflorescence and upper leaves,

]>. Flower showing anthers, X 2.

C. Flower showing calyx, X 2.

D. Flower, side view, x 2.

E. Flower section, X 2.

i

'2* F. Pollen, X 300.

G. Cyme with berries, 4.

H. Berry, vertical and horizontal sections,

J. Tubers, h

Plate 46.

Solatium etuberostnn, Lindl.

A. Inflorescence and upper leaves with

large lower leaf, ^.

B. Flower showing anthers, X 2.

0. Flower showing calyx, X 2.

I). Flower, side view X 2.

E. Flower section, x 2.

F. Bud, X 2.

G. Bud, x 2.

IT. Berry, }.

II 1
.

jja \
^ bite-spotted berries,

J. Berry section,
\

.

K. Pollen, x 300.

LL. Tubers, ^.

i

i
•
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Plate 47.

Solarium etuberosum, Lindl. (White-flowered Seedling.)

A. Inflorescence and upper leaves, large

lower leaf behind, ^.

]J. Flower showing anthers, x 2.

C. Flower showing calyx, x 2.

I). Flower, side view, X 2.

E. Flower section, x 2.

F. Cyme, with flowers removed, ^,

Q. Pollen, X 300.

Plate 48.

Solatium etuberosum, Lindl. (Lilac-flowered Seedling.)

A. Inflorescence and upper leaves, \

B. Flower showing anthers, x 2.

C. Flower showing calyx, X 2.

1). Flower, side view, x 2.

E, Flower section, x 2.

F, G, II. Cymes with flowers removed, h
J. Pollen, x 300.

Plate 49.

Pollen of various Species op Solarium,

A, I?, C. Figures representing t *e pollen-grains of Solanum verrucosum, Solatium

polyadenium, and Solanum tuberosum respectively, each X 300. Although

varying somewhat in size, the form in each case is regular and elliptical, and

is typical of the pollen-grains of all the wild types I have examined.

I), E, F. Representing the pollen-grains of the cultivated potatoes " Up to Date," "Main-

crop/' and " Discovery " respectively, each x 300. There is little if any

difference in the size of these three groups of pollen-grains, and in each case

the form is irregular and polygonal, and thus typical of the pollen of all the

cultivated potatoes I have examined.

G. Pollen-grains of Solanum etuberomm* X 300.

II. Pollen-grains of a seedling plant hearing white flowers raised from a berry

The form of pollen-grains still remains regular andproduced in 1900,

elliptical. X 300.

L Pollen-grains of a seedling plant hearing white flowers raised from a berry

produced in 1007, The form of pollen-grains still remains regular and

elliptical. X 300.

J, K, L. Pollen-groins of three seedling plants raised from berries produced in 1907, each

bearing lilac flowers. The form of pollen-grains in each case is irregular and

polygonal, corresponding to that of the cultivated potatoes. X 300.

In each case all pollen-grains shown in I, J, K, and L, the flowers had been artificially

selfed under controlled conditions.

The seedling plants which gave the pollen-grains shown in I and J were raised from the

same seed-berry.

N.B.—The figures of pollen-grains on this Plate, and those also shown on previous

Plates, were drawn when the pollen-grains were dry.

—
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On ii Method of Disintegrating Uoat and other Deposits containing Fossil

Seeds. By Eleanor M. Iieid, B.Sc. (Communicated by Clement

Rbid, F.R.S., F.L.S.)

[Head 6th February, 1008.]

At the present time much interest is being taken in the investigation of© —-™ - "-.™-j-,

deposits of peat, and many inquiries reach us as to the methods of dis-

integrating these deposits so that an examination may be made of the fossils

contained in them. It may be well, therefore, to describe a very simple

method which 1 have used of late with great success. By it the examination

of peat is rendered as easy as that of loam, and can be accomplished with

the same degree of thoroughness.

The method is an extension of one used for many years .by Mr. Iieid

and myself, though without any striking results. We have long been

accustomed to boil peats with a small quantity of carbonate of soda, as

we have found that this assisted the process of disintegration. But even

so, we have always regarded peat as one of the most difficult and intractable

of the materials with which we have to deal. The change in method

which T have employed lately with such satisfactory results, is to use a

very large, instead of a small, percentage of carbonate of soda. I have

used dehydrated soda, sold commercially at a very cheap rate as concentrated

soda. This is stronger, and therefore less bulky and more convenient, than

common washing soda.

The method was first tried last summer on three samples of an ancient

hi ohly-compressed peat, sent from Hornsea and Bielsbeck respectively, by

the Committee of the British Association "appointed to investigate the

FossiliiVrous Drift deposits at Kirmington, Lincolnshire, and at various

localities in the East Riding of Yorkshire." The samples were sent as being

most difficult, if not impossible, to deal with. Similar samples had been

treated with dilute soda solution, but with no success, and the Secretarv,

Mr. Stather, writes of the Bielsbeck peat :
" The material will not break

down, in fact it seems tougher at end of process than at the beginnino-."

He adds that the Hornsea peat is " equally intractable." It was evident

that strong measures would be necessary, so I boiled each sample with a large

quantity of dehydrated soda, perhaps a third or more of its bulk in each
ease. To my surprise, when I came to wash them, I found that instead

of being difficult to break up, I had never before experienced anything
like .such ease in dealing with peat, A very little crumbling with the

fingers loosened the fibre so that the matrix could easily be washed away.
The seeds were clean and quite unharmed by their treatment, and I was
able to collect even such minute and delicate seeds as those of Janms ami
KpUohvnn from the Bielsbeck peat, though before boiling I had been
obliged to break it with hammer and chisel.
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Seeing the unexpected results of this treatment with strong soda solution,

I was anxious to test whether we had really found a satisfactory method

of dealing with recalcitrant peats, but no opportunity presented itself till

a few weeks ago, when through the courtesy of Mr. Rankin, of the Storey

Institute, Lancaster, I was enabled to test a specimen of a particularly

difficult peat. Mr. Rankin had previously experimented with various

methods, including Dr. Gunnar Andersson's nitric acid treatment, but with

comparatively little success, and had come to the conclusion that "the

best method, though laborious, was to go carefully over the dry peat and

pick out the seeds with a needle, or dry it a little and tease it out under

water." The specimen sent by Mr. Rankin was of a "swamp peat from

the base of a high peat moor" near Lancaster, It weighed about 2 oz,

I boiled it for two hours with its own weight of dehydrated soda, crushing

it once slightly so as to allow the water to have access to all parts. This

I did with a sort of pestle made by a flat piece of cork on the end of a

stick. At the end of the time, the matted fibre appearing to be completely

loosened, T poured the contents of the pan into a sieve of very fine mesh

—

we always use perforated zinc in preference to wire, as seeds are apt to

get entangled in the wire and damaged—and held it under a tap, moving

it slightly with the fingers now and again, so that the water could percolate

freely. The matrix of humus had been either completely dissolved, or

disintegrated to an exceedingly fine sediment, for the 'water which streamed

off, though at the first dark brown in colour, flowed unimpeded through

the sieve. After a few minutes the water ran through perfectly clean,

and the contents of the sieve were completely loosened and separate, I

therefore washed them into the middle of the sieve, inverted it over a bowl,

and allowed water to run through it the wrong way. By this means the

residue was washed into the bowl, where it was, as in the sample exhibited,

clean, quite separate, and ready to be looked over with a dissecting micro-

remains in no way injured thei rscope, and the vegetable and other

treatment.

The result of the examination by this method was that from the

exceedingly small sample sent by Mr. Rankin, only 2 oz., I was able to

pick out nearly three hundred specimens of moss, seeds, and insects, in

a fit state to be determined.

The species of flowering plants represented are :

—

Lychnis Flos-cuculi, Linn.

Menyanthes trifoliata, Linn.

IJetula alba, Linn.

Cladium Mari.scus, If. Br.

Scirpus pauciflorus, Lightf*

v fluitans, Linn.

Carex 2 sp.

Many specimens of moss.

Several elyira of beetles, and wings of flies.

A few fragments of charcoal, or carbonised wood,
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kiiormous supply of material for the study of their natural history may

This is a very large number of specimens to be derived from so very

small a sample of peat. It is partly due to the richness of the deposit,

but largely also to the completeness with which it was disintegrated and

the ease with which all the individual constituents could be examined.

And it would seem that by working peats in bulk by tins method, an

easily be obtained. Indeed, it would appear that the complete study of

peat deposits would be limited rather by the great amount of material

available, and the consequent great length of time required to work through

it, than by the difficulty, hitherto so frequently felt, of treating peat so as

to obtain any material at all.

Further, what is true* of any other kind of deposit is true of peat, that

if we are to gain an accurate knowledge of the flora contained in it, some

such method of intimate examination is absolutely necessary. For it is

not only the often recurring species, which formed the mass of vegetation

irrowiiiii* on the spot, that we have to take into account. Peat, like all

other deposits, contains over and above such vegetation, seeds of plants

which have been carried into it by wind and other agencies, and except

by such a minute inspection as we have been enabled to make, these chance

comers would almost inevitably remain undiscovered. But it is frequently

these very seeds which are the most interesting, and have most to tell

us about the climate and physical conditions of the time. We have an

instance of this in the present case, where the wind-borne birch-seed tells,

that though the peat was laid down in a swamp, hard by there was drier

ground where the birch-tree grew. That is, the swamp conditions were local,

not general, and local conditions, not climate, must account for the nature

of the vegetation.

The result of the experiment with this swamp peat was so encouraging

that I was desirous still further to test the efficacy of the method, and at

Mr. Reid's suggestion tried what could be done with the Eocene lignite

of Bovey Tracey. This material, of: which a sample is exhibited, is not

a true peat, but is probably a reconstructed vegetable mould of tropical

or sub-tropical formation, It is formed of decayed wood and other vegetable

matter, together with a few seeds and a great quantity of structureless

humus. The bulk of the material bears evidence of having been much

decayed before its deposition. It is extremely hard and close-grained, and

is burnt as lignite. I boiled a very small sample of this material for three

hours with double its weight of dehydrated soda. The result was en-

couraging so far, that at the end of the time the water was dyed a deep

brown, but the peat was not disintegrated. Next day I boiled it for

twelve hours, the day after for inn hours, and the day following for eight

hours, taking it off occasionally to examine what effect the treatment was

having, to pick out any specimens which had become free and clean, and
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to change the old solution for new. At the end of the time, after thirty-

three hours' boiling, the humus was practically dissolved and the process of

separation complete.

Unfortunately the specimen used in the experiment, the only one available

at the time, is devoid of remains of much interest. Still I think the purpose

for which the experiment was undertaken may be regarded as demonstrated,

viz., that peats of any degree of obduracy may be disintegrated by the

treatment described, provided a sufficiently strong soda solution be used,

and a sufficiently long time be allowed for boiling. As far as I have tested

the method, it is shown that, in any peat which does not need exceedingly

strong solutions and long boiling, there is no danger of even the most

delicate structures, such as leaves and fronds of ferns, being injured.

With regard to the far more rigorous treatment accorded to the Bovey
Tracey lignite, owing to the nature of the specimen examined, it is not

easy to say what might be the effect on such structures, already much
decayed. I found, however, small leaf-fragments and other delicate tissue*

These, though not complete enough for identification, indicate by their state

of preservation that, if they had been present in the lignite in a perfect

condition, they would in all probability have been washed out uninjured.

Without a doubt hard woody seeds would be preserved. We can tell tin

from the state in which we tind the fragments of wood and other vegetable

tissues.

During the above experiments, we found reason to believe that mineral

impurities such as clay were disintegrated at the same time as the humus
and possibly to some extent also the pyrites. It proved to be so. I took

a small sample of highly fossiliferous pipe-clay from the Eocene beds of

Bovey Tracey, and after boiling it for three hours with a large quantity

of soda, found it was completely disintegrated, though a similar sample,

boiled for a much longer time without soda, remained unaltered. The
seeds and other vegetable remains collected from this small quantity of

pipe-clay proved to be of the highest interest, and even the most delicate

structures were found to be preserved in a perfect condition. Several of

these seeds are, I believe, unrecorded from these deposits, though the sample

examined weighed scarcely more than \ lb.

It is here that the interest of these investigations lies. We hope that

by the use of this very simple process we may now have complete access

to those deposits which hitherto it has been possible to examine only in

the most imperfect manner, and to others which, owing to the extreme

labour or even impossibility of disintegrating them, it has not been possible

to examine at all.

methods of complete and intimate investigation which have long been used

for deposits of. sand and loam.

It is our wish to apply to such deposits the same
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EX.

[Synonyms and native names are printed in italics, A star is added to names

which are ostensibly here published for the first time.]

Abies, Town., distrib., 205 ; species in

China, 198; — Europe, 200 ;
— in

Mexico, 481 ftnote.

Delavayi, Franch., distrib., 203.

Fargesii, Franch., distrib., 203.

firma, Sieb. 8f Zucc, distrib., 203.

recurvata, Mast, distrib., 203.

sachalinensis, Mast., distrib., 203.

squamata, Mast., distrib., 203.

Veitchii, Lindl, distrib., 203.

Webbiaua, Lindl., distrib., 205.

Acacia Catechu, Willd., 249; mentioned,

229.

Acsena in Mexico, 431, 432.

Acalypha psilostachya, Hochst., 278.

AcanthacesG, Hallieracantha, a new genus

of(Stapf), 6; of Malayan Peninsula, 7;

of Kuwenzori, 269.

Acanthococcus aciculiferus, Lagerh., 131.

Aeanthopale confertiHora, 6\ B. Clarke,

270.

Acanthus arboreus, Forsk., mentioned, 230.

Acer campestre, Linn., 209, 214.

Wilsoni , Hehder, var. serrulata, Dunn *,

358.

Achnanthacese from Tanganyika, 152,

Achnanthes, Bory, 152.

coarctata, Grun., 152.

linearis, Grun., 97, 152.

obliqua, Turp., 139.

quadricauda, Turp., 139.

AehnantIridium lineare, W. Sin., 152.

Achyranthes aspera, Linn., mentioned,

277.

Acorus, Linn., 43 ; hermaphrodite flowers

regarded as primitive types, 43.

Calam us, L inn .,371.

Acriopsis javanica, Blame, 330.

Acrotrema costatum, Jack, 303.

Actinastrum, Lagerh., mentioned, 151.

Actinidia, Lindl., mentioned, 352.

llemsleyana, Dunn *, 355.

lanata, Hemsl, 355 ; mentioned, 351.

lanceolata, Dunn *, 356.

melanandra, Franch., mentioned, -557.

sabiyefolia, Dunn*, 357.

Adenocarpus Mannii, Ilook.f., 246.

Adhatoda Engleriana, C. B. Clarke, men-

tioned, 229,271.

Adinandra angulata, Ridl., 304.

villosa, Choky, 304.

^Eschynantlms sp., 320.

yEthusa Cynapium, Linn., 209, 215.

Africa, South, Mycology (Chessman), 408.

Tropical, Algte from, mentioned,

81.

African Gardenia Thunbergia (Stapf &
Hutchinson), 417.

Agathis loranthifolia, Salisb., 332.

Ageratum, Linn., in Mexico, 432.

conyzoides, Linn., mentioned, 230.

Aglaonema, Schott, 43.

Ajuga, Linn., mentioned, 284.

reptans, Linn., 210, 218.

Albizzia Brownei, Walp., 249.

Alchemilla, Linn., in Mexico, 432.

argyrophylla, Oliver, 250 ; mentioned,

232, 251.

2k2
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Alchemilla argyrophylloides, Baker f*t

250, 25] ; mentioned, 232.

arvensis, Scop., 209, 214.

cinerea, llnyl,, mentioned, 232, 250.

geranioides, Jiolfe, 250 ; mentioned,

232.

ruwenzoriensis, Rolfe, 240, 251 ; men-

tioned, 232.

Stuhlmanni, Enyler, 251,

subnivalis, Baker /.*, 250, 251 ; men-

tioned, 233.

tripartita in Mexico, Ruiz fy Par., 432.

Alectra communis, HemsI., 208.

Aletris gland uligera, Franch., mentioned,

370.

scopulorum, Dunn*, 370.

Alga-flora of Tanganyika, 82, 101.

Algae, from Lake Nyasa,18; Freshwater,

including Phytoplankton of Third

Tanganyika Exped., conducted by Dr. W.
A. Cunnington, 1904-1905 (West),

81-197; mentioned, 20.

, Green, Critical (West), 279 288;

new forma, 82.

— of Tanganyika Exped., Systematic

account of, 97-197 ; of Tropical Africa,

mentioned, 81 ; of the Red Sea (Gibson),

441 ; tendency to spiral growth, 85.

Alisma Plantago, Linn,, 211.

Alismaceie presenting primitive features,

45, 46; from Ruwenzori, 211.

Allett, Susan, abnormal Platanthem, 393.

Allogonium, Kutz.
%
mentioned, 197.

Alnus, Tourn.y in Mexico, 431 ftnote.

glutinosa, Gaertn., 210, 220.

sp., 220.

Aloe amanensis, A. Jiery, mentioned,

239.

lateritia, Engl., mentioned, 239.

Wollastoni, ltendle * 238 ; mentioned,

230.

Alsine Roylei, Fetizl, 398; mentioned,

395.

Alsineee of Tibet, 395.

Alsophila Kingi, C. Ji. Clarke, 333.

Altingia gracilipes, HemsL, 300.

Altitude of plants in Mexico (Gadow),

429.

Anmrantaceaa from Ruwenzori, 277.

Aniaranthus caudatus, Linn,, mentioned,

221), 277.

Amaryllidacere from Ruwenzori, 237.

Amentaceae, catkin?, 61.

Amentiferee, 39, 40 ; absence of perianth

accepted as primitive feature, 43; mode

of fertilization, 41.

Amentiferales, 42, 75.

American "Bennett iteac, strobilus of, 57
;

— fossil Cvcads, 51.

Amomuni angustifolium, Sonn., 237.

Ainpelideae of Ruwenzori, 246.

/
ftnote.

jVnabama, lion/, 1(59
; species in Victoria

Nyanza, 91 ; — abundant in 'Tangan-

yika and Lake Nyasa, 91.

baltica, J. Schmidt, mentioned, 171.

Flos-aquffi, Jireb., 109 ; mentioned,

91, 93,90; filaments, 85.

— var. cireularis, G. 8. West *,

170, 171; mentioned, 92, 93, 96

j

— filaments, 85.

insequalis, /Jam., 170.

sp., 1 70, 171.

sphaerica, Horn., 171.

spiroides, Kiehahn, mentioned, 169.

Tanganyika, G. S. West *, 1 78 ; men-

tioned, 93.

Anacamptis pyramidalu, Rich., 4.

AnacardiaceaD from Fokien, 358.

Andines of Mexico, 431, 435.

Andropogon cymbarius, Linn., 241.

Sorghum, Jirot., mentioned, 426.

Androecium, its evolution, 07 ; regarded

as primitive in Magnoliaeeae, 48.

Aneilema beniniense, Kunth, 240.

Anemone llepatica, Linn., its involucre,

69; mentioned, 50.

Anerincleistus fruticosus, Hid/*, 309.

macranthus, King, mentioned, 309.

Angiospermeae, see Angiosperms.

Angiosperms (Arber & Parkin), 29-80

of. 30-83, 40, 46,52,56; alternation of

generations, 31 ; androecium of, 58; antho-

strobilus of, 58: carpels, 59; embryo-

sac, 32; flower, 41, 57; foliage, 30;

fossil, 33 ; fructification, 59 ; Mesozoic

ancestors, 37, 58 ; Palaeozoic ancestors of,

48; phylogeny of, 34, 36, 43
;
primitive,

no such plant in existence, 35 ; Pterido-

spermeae ancestors of, 48; seeds, 65;

typical flower, 62.
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Angiosperms and Cycadere compared, 57
;

Gnetaceye, supposed connection with

them, 33.

Angrfficum Scottellii, liendle, 230 ; men-

tioned, 232.

Ankistrodesmus, Corda, 140, 285, 287.

acutissimus, Arch., 140,

Chodati, G. S. West*, 288ftnote.

falcatus, Halfif
f
140; mentioned, 97,

185.

var. acicularis, G, S. West, 140.

var. mirabilis, G. S. West, 288

ft note.

/ar. spirilliformis, G. S. West,

140.

fractus, G. S. West *, 288 ftnote.

fusiformis, Corda, 140.

nitzsehioides, G. S. West*, 140; men-

tioned, 92.

setigerus, G. &. West, mentioned,

140.

Anneslea crassipes, Hook., 304.

Anonaceae, calyx and corolla, 50
;
perianth

45.

Anplectrum, A. Gray, 309.

Antherozoids of Cycas and Ginkgo, 32.

Anthostrobilu8(Arber& Parkin), 37; early

form, 75.

Anthriscus dissectii3, C. II. Wright, men-

tioned, 253.

Apetalae from Pahang, 320 ; linwenzori,

277.

Aphanocapsa, Nagt) 187.

pulchra, Rabenh., 187.

Aphanothece, Nay., 184.

microscopica, Niiy., 184.

Apium sp., 209, 215.

Apostasia nuda, 11. Br., 330.

Apostasiacefe of Pahang, 330.

Appendicula rupestris, liidl., 330.

Appendiculatae (§ Illigera), 293, 294.

Aquilegia, Tourn., in Mexico, 431 ftnote*

Arabia albida, Stev., 242.

alpina, Linn., 242 ; mentioned, 233.

Aracene, flower, 42; inflorescence, 43; of

Fokien, 370 ; Pahang, 332.

Araliacepe of Fokien, 360.

Araucarieae (Arber & Parkin), 34.

Archichlamydese (Arber & Parkin), 39.

Arctium sp., 210, 216.

Arctostaphylos, Adam., in Mexico, 432.

Arcyria serpula, Massee, 412.

Ardisia biniflora, Ilidl. *, 314.

littoralis, Andr., mentioned, 315.

retinervia, Itidl.*, 315.

rosea, King Sf Gamble, 314.

Areal density of species (Gadow), 437.

Arenaria, Hupp., in Mexico, 432.

acicularis, Williams *, 400 ; men-

tioned, 395.

bryoides, Willd., in Mexico, 432.

bulica, Stajjf, mentioned, 399.

cerastiiformis, Williams *, 402.

ciliolata, Edyew., 398 ; mentioned,

395.

var. pendula, Duthie, 402.

densissima, Edyew., 401 ; mentioned,

395.

festucoides, Benth., mentioned, 400.

glauduligera, Edgeiv., 401 ; mentioned,

395.

—— var. cernua, Williams *, 402.

var. micrantha, Williams*, 402.

Griffithii, Boiss., mentioned, 401.

ischnophylla, Williams*, 400; men-

tioned, 39

kansuensis, Maxim., 400; mentioned,

395.

melandryiformis, Williams * , 399 ;

mentioned, 395.

melandrvoides, Edgeiv., 399 ; men-

tioned, 395.

monautha, Williams *, 401 ; mentioned,

395.

monosperma, Williams *
, 398 ; men-

tioned, 395.

monticola, Edyew., 400 ; mentioned,

395.

orbiculata, Edyew., 398 ; mentioned,

395.

polytrichoides, Edyew., 401 ; men-

tioned, 395.

var. perlevis, Williams, 401.

Przewalskii, Maxim., mentioned, 400.

pulvinata, Edyew., 401 ; mentioned,

395.

ramellata, Williams*, 399 ; mentioned,

395.

serpyllifolia, Linn., 209, 213.

Stracheyi, Edyew., 398 ; mentioned,

395, 399.

Stracheyi, Fl. Brit. Ind., 399.
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Arenariii tenella, But hie, 398.

uniflora, Luce, mentioned, 401.

yunnanensis, Franch., 402; mentioned,

30-1.

forma august ifolia, 402.

Argostemma albociliatum, llidl*, 311.

Ilookeri, King, 3] 1

.

involucratum, Hemsl., mentioned, 311.

museicola, Rid!*, 310.

pictum, WalL
}
311.

Yappii, Iving, 311.

Arisaema ruwenzoricum, N. E. Br., 210;

mentioned, 232.

Aristolochia contorta, Bunge, mentioned,

364.

heterophvlla, llemsl., mentioned, 304.

mollis, Dunn*, 364.

tubiflora, Dunn *, 304.

Aristolochiaceie of Fokien, 304.

Arizona, mentioned, 430.

Aroidea* of Ruwenzori, 240.

Arthrodesmus, Ehrenb., 124.

fflaucescem, Wittr., 180.

Inrus, llass., 124.

var. Ralfsii, W. $ G. S. West
124.

Ralfsii, West, 124.

Arthrospira, Stizb., 86 ftnote.

Arum italicum, Mill., mentioned, 207.

maculatum, Linn., mentioned, 207.

Arundina speciosa, Blume, 328.

Asclepiadacere, of Pahang, 315
; of Ruwen-

zori, 207 ; the family mentioned, 220.

Asclepins semilunata, A7
. E. Br., 267.

Ascophanus granuliformis, Baud., men-

tioned, 4 1 6.

sp., 416; mentioned, 414.

Asian (N.) Flora, mentioned, 198.

Asparagus Kale, cross fertilization of, 347;
foliage, 346 ; mentioned, 338

;
pollinatioii

of, 340.

Assam flora, mentioned, 190.

Aster auriculatus, Franch.
}
361.

Asterionella, Ha$s.
y
disposition of frustules,

85 ; not found in African Lakes, 84
;

mentioned, 197.

Asterocystis africana, G. S. West*, 196;

mentioned, 197.

Atriplex hastata, Linn., 210, 219.

Autosporacese ( = Protoeoccacea?), 135,

196.

Avrainvillea lacerata, J. Ag., 442.

papmma, G. Murr. Sf Boodle, 442.

Azolla nilotica, Decne,, 18, 26.

pinnata, B. Br., var. africana, Baker,

2i>.

Bacillariese of Lofu River, 97; of Tan-

ganyika, 88-89, 147,191.

Badhamia varia, Massee, 413.

Ban-ken frute.scens, Linn., 307.

Bttker, E. G.,Campanulace% of Ruwenzori,

265-266; Dicotyledons (Polypetalae),

241-253.

see Rendle.

Ballota nigra, Linn., 210, 218.

Baphia angolensis, Welw., 248 ; mentioned,

230.

barombiensis, Taub., 248.

bipindensis, Harms, 248.

Preussii, Harms, 248.

Wollastoni, Baker f. *, 247 ; men-

tioned, 230.

Barleria Grantii, Oliver, 229, 271.

Basella alba, Linn., mentioned, 277.

Ball), three-spurred Platanthera from,

393.

Batrachospermum from Lofu River, 97.

Beetles' elytra from peat, 455.

Begonia Engleri, Gilg, mentioned, 253.

Ilerveyana, lung, 310.

Johnstoni, Oliver, 253; mentioned,

231.

Meyeri-Joliannis, Engl., 253 ; men-

tioned, 231.

sinuata, Wall,, 310.

Wollastoni, Baker *
, 252 ; mentioned,

231

.

Begoniacere from Pahang, 310; from Ru-
wenzori, 252.

Belonastrum (§ Synedra), 86 ftnote ; men-

tioned, 151.

Bennettiteae, a group between Gymno-
spernis and Angiosperms, 60 : ancestors,

06; carpels, 59; cone, 59, 61, (54, 68;

embryo, 59 ; evolution contrasted with

Cycads, 58; foliage, 70; fructification,

53, 58, 66 ; megasporophylls, 35, 63, 65,

68 ; microsporophylls, 59, 67 ; ovule, 65,

66; seeds, 65; strobilus, 62, 08.

Bennettites, Carruth., 55 ; British and

Italian specimens of 52 ; cone, 55
;
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embryo, 05, 72 ; fructification, 61 ;
ovule,

47.

4

58, 59 ; figured, 53, 54.

Gibsonianus, Carruth., 5(5 ; fruits, 59.

ingens, Arber $ Parkin *, ccne of, 57,

59; male flower of, 56.

Jenneyana, Arber Sf Parkin *, cone of,

59.

Morierei, Sap. $ Mar., 56, 57.

Betula alba, Linn., 210; from peat, 455.

Betulacese, 42.

Bidens tripartita, Linn., 210.

Bielsbeck peat, 454.

Bignoniaceae, 209.

Boottia scabra, Bidl, 24 ;
mentioned, 19.

Borraginere from Ruwenzori, 208.

Botanical Exped. to Central Fokien (Dunn),

850; mentioned, 170.

Botryococcus, Kiltz., 144.

Braunii, Kiitz., 144; mentioned, 145,

170.

Bovey Tracey lignite, 450.

Brachiomonas, Bohlin, 281, 282.

gracilis, Bohlin, mentioned, 283.

submarina, Bohlin, 281, 283.

Brassica, Town., mentioned, 339, 342

;

crosses (A. W. Sutton), 337.

campestris, Linn., var. communis, DC,
mentioned, 338.

var. N;ipo-Brassica, DC, 339.

- var. Napo-Brassica communis,

DC, 338, 347 ; mentioned, 337, 339.

\ar. Napo-brassica Rutabaga,

DC, mentioned, 338, 341.

— var. oleifera, DC, 337, 338.

oleracea, Linn., cross-fertilization of,

337, 346.

var. acepliala, DC, 338.

capitata, DC, mentioned, 338.

caulo-rapa, DC, mentioned, 338.

Kapa, Linn., 347 ; mentioned, 337-

339, 341.

Brillantaisia nvanzarum, Burkill, 270.

patula, T. And., 270 ; mentioned,

230.

Britain, Pre-Glacial Flora of (Reid), 200.

Brochidium parvulum, Pert;/, 147.

Bromheadia alticola, Bid!., 330.

Brussels Sprouts, mentioned, 346.

Bryophyta of Pahang, 335,

Bryopsis plumosa, Kiitz., 443.

Bulbocbsete, A<j., 100 ; sterile species, from

Nyasa and Tanganyika, 100.

elatior, Prinysh., 100,

Bulbophyllum catenarium, Jfc'rf/., mentioned,

325.

galbinum, Bidl., 324.

microglossum, Bidl.*, 325.

Titania, Bidl*, 325.

viridescens, Bidl*, 325.

Burmannia disticha, Linn.,t)t]].

longifolia, Becc, 331.

Burmanniacese of Pahang, 331.

Burmese Flora, mentioned, 199.

Butomaceae presenting primitive features,

45, 46.

Bi/ssosph&ria, Cooke, 412.

Cabbage, pollination of, 340.

Calamintba arvensia, Lam., 210, 218.

parvula, S. Moore *, 276 ; mentioned,

232.

simensis, Benth., mentioned, 276.

Calamus Hoplites, Dunn*, 369.

tliysanolepis, Hance, mentioned, 369,

Calanthe Ceciliffi, Reichb.f., 329.

Calcutta herbarium, Tibet plant? in, 395.

Califoruian flora, alluded to, 430.

Callicarpa longipes, Dimn*, 363.

rubella, IAudi, mentioned, 363.

Calocera cornea, Fr., 412.

Calophyllum spectabile, Willd., 304.

venustum, King, 302, 304.

Calothamnus, Labill, mentioned, 68.

Calothrix, A;/.
f
180; from Deep Bay,

Nyasa, 97 ; of Tanganyika Exped.,

82.

bulearica, Born. # Fkxh.
}
mentioned,

182.

Braunii, Born., 181.

brevissima, G. S. West*, 18Q i men-

tioned, 103.

cartila-inea, G. S. West *, 181 ; men-

tioned, 174.

epiphytica, W. § G. S. West, 1 80.

Juliana, Born., 180; mentioned, 182.

parietina, Thur.
}
181.

Caltha palustris, Linn., 209, 212.

Calycantkacese, primitive features, 45, 40.

Calyx of Caryophyllacere, 39.
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Campanula cashmintma, Boyle, mentioned,

391.

purpurea, Sprang., 390.

thalictrifolia, Spreng., 382.

viridis, Spreng., 386.

Campanulacea?, from Fokien, 374; from

Pahang, 312 ; from Ruwenzori, 265.

Campanumcea, Blume, 374, 376.

celebica, Blume, mentioned, 391.

infiata, C. B. Clarke, mentioned, 391.

javanica, Blume, mentioned, 391.

lanceolate, Sieb. & Zucc, 380.

parviflora, Bentli. & Hook, f., men-
tioned, 391.

Camptandra parvula, RidL, 331.

Canoe, Fungi found on, 27.

Canscora diffusa, R. Br., mentioned, 316.

pentanthera, C B. Clarke, mentioned,

316.

trinervia, Ridl. *
, 31(5.

Capparidacea*, stamens, 68.

Caprifoliacece, fossil, 210.

Carallia eugenoidea, King, 307.

Cardamine obliqua, Hochst., 242 ; men-
tioned, 233.

Carduus heterophyllus, Linn., 210, 217.

laneeolatus, WilhL, 217.

nutans, Linn., 210, 216; mentioned,

217.

palustris, Linn., 210; mentioned, 217.

Carex, Linn., 352 ; fruit from peat, 455.

acutiformis. Ehrh., 211.

brunnea, Thunb., mentioned, 372.

cuspidcsa, Dunn*, 373.

dioica, Linn., 211,

fokienensis, Dunn *, 371.

graciliflora, Dunn *, 372,

granifera, Dunn * , 372.

Harlandi, Boott, mentioned, 371.

helodes, Link, 211.

hirta, Linn., 211.

ischnostachya, Steud., 373.

muricata, Linn., 211,

radiciflora, Dunn *, 371.

riparia, Curtis, 211,

rivulorum, Dunn *, 372.

rostrata, Stokes, 211.

runssoroensis, I\. Schum., 241 ; men-
tioned, 233.

spp., 211.

Spaehiana, Boott, 373.

Carex transversa, Blume, 373.

vesicaria, Linn., 211.

Carpels of Magnoliacea), 34.

Carpha Emini, C B. Clarke, 241 ; men-
tioned, 233.

Carpinus Betulus, Linn., 210.

Caryophyllaceae, calyx and corolla, 39 ; of

Tibet (Williams), 395-407.

Caryophylleae, in fossil state, 209 ; of

Kuwenzori, 242.

Cassia didymobotrya, Fres., 249; men-
tioned, 231.

Kirkii, Oliver, 249.

mimosoides, Linn., 249 ; mentioned,

229,

Castagnea yirescens, Thur., 444.

Castalia alba, Woods, 209, 212.

Castanopsis Hystrix, A. DC, 367.

Castilleia in Mexico, 432.

Casuarina, Linn., related to Carpinus, 42
;

megaspores within nucellus of, 41.

Caulerpa peltata, Lam., forma typica, Bosse,

442.

racemosa, J. Ag., var, uvifera, J. Ag.,

441.

Cecidomyia, gall-insects, mentioned, 339.

Cedrus, Linn., mentioned, 200.

Celastraceae, of Fokien, 357 ; of Pahang,

306; of liuwenzori, 245.

Celastrus gracilipes, Welw., 245.

Celosia trigyna, Linn.
}

mentioned, 229,

277.

Centaurea Calcitrapa, Linn., mentioned, 217.

sp., 210, 217.

Central Fokien, Botanical Exped. to

(Dunn), 350-373.

Centric Diatoms almost absent in Tan-
ganyika, 92.

Cephalotaxus, Sieb. § Zucc, distrib., 201;

mentioned, 199; of Greenland, 200;

ofS.W. China, 199.

drupacea, Sieb. 8j Zucc., distrib., 202.

Fortunei, Hook., distrib., 201, 202.

Griffithii, Hook./., distrib., 202.

Mannii, Hook. /., distrib., 201, 202
;

in China, 199.

Oliveri, Mast., distrib. 202 ; in China,

199.

pedunculata, Sieb. $ Zucc, distrib., 202.

Cerasterias, Reinsch, 143

rhaphidioides, Reinsch, 92, 143,



INDEX. 465

Cerastiumpumilum, Curt., 397 ;
mentioned,

31)5.

Willia

vulgare, Linn., 242 ; mentioned, 232.

Ceratium, Sehrank, 189.

Mull

Victoria Nyanza, 91 .

Ceratophylleae, 210.

Ceratophyllum demersum, Linn., 18, 21,

210 ; mentioned, 221.

Ceratostylis gracilis, Blume, 327.

Ceriscoides (§ Gardenia), 418.

Ceylon Desmids, 82.

Chserophyllum sylvestre, Linn., 209, 215.

Chsetomorpha, Kiitz*, 101.

Linum, Kutz., ,101 ; mentioned, 159,

184, 197.

sutoria, Berk., 101.

Chrctopeltideze, 280,

Chsetophora, Sehrank, 101.

elegans, Ay., 101.

Cheetophoracese, 101.

Chaetophoraies, 100.

Chalazogamy, 32.

Chamsecyparis, Spach, 300 ;
distrib., 201

;

mentioned, 199; in Greenland, 200.

Chanuesiphon, A. Br. Sf Grun., 184.

confervicola, A. Bi\, 184.

incrustans, Grun., 184.

Chamaesiphoniacese, 184.

Chara brachypus, A. Br., 26.

fragilis, Desv., mentioned, 26.

(jymnopus, A. Br., 27.

polyphylla, A. Br., 27.

zeylanica, Willd., 27 ; mentioned,

20.

Characese, mentioned, 19.

Characieoe, 131.

Characium, A. Br., 131.

longipes, Rabenh., 131.

Pringsheimii, A, Br., 131.

Charcoal from peat, 455.

Chenopodiacexe, fossil, 210.

Chenopodium album, Linn., 210, 219.

Icetidum, Schrad., mentioned, 277.

rubrum, Linn., 210, 219.

Chinese Conifers (Masters), 198-205
;

Taxacere, 198.

Chionotena, DC, in Mexico, 431-433.

lavandulifolium, Benth. 8f Hook. /.

(mispr. lavandulacea) in Mexico, 432.

Chipp, T. F., A Revision of the Genus

Codonojysis, Wall., 374-391.

Chlamydomonadere, palmelloid state, 282.

Chlamydomonas sp., 282.

Chlora, Adam., mentioned, 284.

Chloranthaceye of Fokien, 365.

Chloranthus, Sw., 39.

Oldhami, Solms, 365.

Chlorococcum yiyas, Grun., 146.

Chlorophyceae, critical (West), 9 9; of

Lofu Iiiver, 96; of Nyasa, 90; of Tan-

ganyika, 92, 96, 98, 191 ; of Victoria

Nyanza, 91 ; tabular statement, 87-88.

Chlorophytum fusiforme, G. S. West, men-

tioned, 239.

macrophyllum, Asehers., 239.

ruwenzoriense, Rendle *, 239 ;
men-

tioned, 239.

Choananthus, Rendle * 237 ;
mentioned,

232.

cvrtanthiflorus, Rendle *, 238.

Wollastoni, Rendle * 238.

Chodatella, Lemm., 143.

amphitricha, Lem?n., 287.

ciliata, Lemm., 287.

quadriseta, Lemm., 287, 288.

radians, Lemm., 287.

subsaisa, Lemm., 92, 143,191; men-

tioned, 82.

Chondrioderma difforme, Rod., 412.

Choriophyllum malayanura, Benth., men-

tioned, 322.

montanum, Ridl*, 322.

Choripetalae, 39.

Chroococcus, Nay,, 187, 280; mentioned, 197.

helveticns, Nag., 187.

minimus, Ijemm., 187.

minutus, var. minimus, Keissler, 187.

pallidas, Nay., 187.

Parullelopipedon, Sehmidle, 187.

turgidus, Nay., 187.

Chroococcacese, of Tanganyika, 38, 93,184>

196, 197; of Victoria Nyanza, 91.

Chrooeoccere of Tanganyika, 184.

Chroocystere, critical, 280 ; of Tanganyika,

184.

Chroodactylon, Ilansg., mentioned, 197.

Chthonoblastus monticola, Kiitz., 173.

Cicuta virosa, Linn., 209.

Circaea lutetiana, Linn., 209, 214.

Cissus ukerewensis, Gilg, 246.
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Cistaceae, stamens, 68.

Cladium Maingayi, C. li. Clarke, 302;

mentioned, 332.

Mariscus, A*, fir., in peat, 455.

0*

#
Cladophora, J57/te,, 101 ; mentioned, 103,

172, 180, 186.

brachystelecha, llabenh., 102.

canaliculars, Kiitz., 102.

forma capitellata, 102.

crispata, Kiitz., 102; mentioned, 184.

fracta, Hass., 101.

forma Motowiana, JRabmh., 102.

//wrfa normalis, llabenh., 101.

inconspicua, G. S. West*, 10-5
; men-

tioned, 145, 181.

Cladophoracea) of Tanganyika, 101.

Clathroqfstk eeruginosa, Henfrey, 180.

Clavaria fusiformis, Sowerbt/, 336.

Clematis orientalis, Linn., subsp.Wightiana,

O. Kuntze, 241.

Closteriopsis, Lemm
tJ 141.

longissima, Lemm., Ill; mentioned,

99,01.

Closterium, Nitzsch, 108.

acerosum, Ehrenb., 109.

acntum, Jireb; 110.

galieiewe, Cmtw., 109.

gracile, #/•#., 109.

var. tenue, If; # (?# & ffW 109.

Jenneri, JRalfs
}
108.

lagoense, Nordst, 108.

Leiblinii, Kiitz., 10!).

Umneticiun, Lemm., var. tercwe, Lemm.,
1 1 0.

in on i liferum, Ehrenb., 109,

var. galieiense, /J \ $ G. Sm West,

109.

nematodes, Josh*, 108.

var. tumidum, G. S. West*, 108.

parvulum, Nag., 108,

Ralfsii, Breb.
f
110.

var. hybridum, Rabenh., 110.

tumidum, Johnson, 109.

Venus, ffttfe., 96, 109.

Wagee, Gutw., mentioned, 1 10.

Coccogonere, 184.

Cocconeidacea}, 152.

Cocconeis, Ehrenb., 152,

Pediculns, Ehrenb., 153.

Cocconeis Placentula, Ehrenb., 152.

Cocconema, Ehrenb., 159.

Cistula, fr, 5m., 160.

var. mac ulatum, Cteve, 160,

cymbiforme, Ehrenb., 100.

gracile, (?. S. Wed, 97, 160.

grossestriatuin, W. $ G. S. West, 159.

var. Tmiganyikae, G. S. West*,

159; alluded to as Cymhella, 92.

laeve, W. $ G. S. West, 97, 159.

turgiduim W. $ G. S. West, 159.

ventricosum, W. $ G. S. West, 160.

Cocconemacpap, 159.

Cochlearia fumarioides, Dunn*, 355.

Codium tomentosum, Kiitz., 442.

Codonacanthus, Nees, 7.

Codonopsis, Wall, 377, 378
; Revision of

genus (Chipp), 374 391.

atfinis, Hook. f. Sf Thorns., 379, 387-

389.

var. birmanica, O. 15. Clarke,

390.

albiflora, Griff., 391.

Benthami, Hook./. $ Thorns., 382;
mentioned, 378.

cardiophylla, Diets, 385; alluded to,

379.

cashmeriayia, Koyle, 391.

celebica, Miq,, 391.

convolvulacea, Knrz, 389; mentioned,

377, 379.

cordata, Ilassk., 391.

cordifolia, Kom., 391.

deltoidea, Chipp*, 387; mentioned,

379.

foetens, Hook. f. § Thorns., 383; men-
tioned, 379.

gracilis, Hook. f. & Thorns., 391.

Griffith**, 0. B. Clarke, 386.

Henryi, Oliver, 379, 386.

japonica, Miq. (sp. dub.), 390.

javanica, Hook. f. & Thorns., 391.

lanceolata, ZfrwM. # Hook./,, 379.

var. ussuriemis, Trautv., 381.

leucocarpa, Miq., 391.

micrantha, Chipp*, 382; mentioned,

378,

ovata, Benth., 384; mentioned,

379.
7,

var. cuspidata, Chipp*, 385.

var. (jtabrata, Hook, f., 385.



INDEX. 467

Codonopsisovata, var. nervosa, Chipp*, 385.

var. obtusa, Ckipp*, 385.

- var. ramo&imma, Hook. f. &

Thorns., 385.

parviflora, Wall., 391.

pilosa, Chipp*, 388; mentioned, 379,

387.

purpurea, Wall., 390 ;
mentioned, 379,

rotundifolia, Boyle, 382; mentioned,

377, 378.

silvestris, Kom., 383.

subscaposa, Kom., 388; mentioned,

379.

subsimplex, Hook. f. $ Thorns., 388;

mentioned, 379.

Tanshen, Oliver, 379 ;
mentioned, 370 -

378.

thalictrifolia, Wall, 381 ; mentioned,

378.

truncata. Wall., 391.

tubulosa, Kom., 387 ; mentioned, 379.

ussuriensis, Hemsl., 380; mentioned,

377, 378.

vinciflora, Kom., 389.

viridiflora, Maxim., 383 ;
mentioned,

377, 378.

viridis, Wall., 386; mentioned, 379.

Coelastreae, 135.

Ccelastrum, Nag., 135; absent from Tan-

ganyika, 92; coenobium of, 135; of

Xyasa, 90.

cambricum, Arch., 135,

var. intermedium, W. Sr G. S.

West, 13(3.

— var. nasutum, G. S. West*, 87,

91, 130

far. quinr/ueradiatum, Lemaire,

135.

composituin, G. S. Wed*, 136; men-

tioned, 82, 91.

cornutum, Zem., mentioned, 135.

cruciatum, Schmidle, 13G.

distans, W. li. Turn., 137.

Kawraiskyi, Schmidle, mentioned, 135.

microporum, Nag., 135.

pulehrum, Schmidle, 135.

var. intermedium, Bohlin, 136.

var. nasutum, Schmidle, 136.

reticulatum , Senn., 137.

sphfericum, Nag., 135.

sifbpulchrum, Lagerh., 137.

Ccelogyne carnea, Hook, f., 329.

cymbidioides, liidl.*, 329.

Dayana, Reichb. f.,
mentioned, 329.

stenochila, Hook./., -529.

Ccelosphferium, Nag., not found in African

Lakes, 84, 85.

Coleus aquaticus, Gilrke, mentioned, 275.

clivicola, S. Moore*, 274 ;
mentioned,

232,

edulis, Vatke, mentioned, 275.

Garckeanus, Vatke, mentioned, 274.

gracilentus, S. Moore*, 273 ;
mentioned,

°
230.

latidens, S. Moore*, 273; mentioned,

232.

latifolius, Hoclitt., mentioned, 273.

Collet'jnema vulgaris, Thw., 157.

Colly biasp., 409.

Colobanthus, Iiartl, in Mexico, 432.

Colpodium, an infusorian, mentioned, 170.

Colza Rape, pollination of, 340.

Commelina nuditforn, Linn., 26.

Coniinelinacete of lluwenzori, 240.

Composite of Fokien, 361.

Conamomum utriculosum, ItidL, 331.

Conferva echinulata, Sm., mentioned, 183.

Linum, O. F. MiilL, 101.

mirabilis, Dilhv., 168.

mueosa, Dilhv., 131.

Confervales, 147.

Conifers, embryo-sac of, 31 ;
New Species

from Formosa (Hayata), 297-300; of

China (Masters), 198-285 ; Fokien, 367
;

Formosa, 198; Japan, 198; Pahangr,

332 ;
lluwenzori, 210.

Coniferales, strobili of, 37.

Coniferous flora of provinces of China, 198.

Conium maeulatum, Linn., 209, 215 ;
men-

tioned, 207.

Conjugate, 104 ;
mentioned, 82.

Convolvulaceie of lluwenzori, 207.

>m

259.

mcntiirena, S.Moore*, 259 ;
mentioned,

232.

scariosa, S. Moore*, 258; mentioned,

231.

Coprimus Cheesmani, Gibbs*, 414, 417.

radiatus, Fr., mentioned, 415.

sp., 415; mentioned, 414.

Coprophilous Fungi (Gibbs), 408, 413.
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Corallina tenella, K'titz., 445.

Corchorua triloculare, Linn., 244; men-
tioned, 229.

Cordaites, Ung., stamens, 61.

Cordaitales, fossil, 72.

Coreopsis abyssinica, Sch-Bip., 262
; men-

tioned, 231.

Cornaceie, fossil, 210.

Cornus, Tourn., in Mexico, 431 ftnote.

sanguinea, Linn., 210.

Corolla of Caryophyllacese, 39.

Corylus Avellana, Linn., 210.

Coryzadenia, Griff., 290, 291.

trifoliata, Griff., 294.

Coscinodiscaceye, 148.

Cosmarium, Corda, 115,287.

abrupturn, Lund., 119.

var# granulatum, W. & G. S.

West, 119.

angulosuin, RrSb., 119.

var. concinnum, W. § G. S. West,

119.

bigemma, Racib., mentioned,

120.

binum, Nordst, 90, 121.

bioculatum, Brib., 116.

var. hians, W. $ G. S. West,

mentioned, 110.

bi return, Breb., mentioned, 122.

Blyttii, Wille, 96, 121.

ceylanicum, W. $ G. & West, men-
tioned, 120.

concinnum, Keinsch, 119.

contraetum, Kirchn^ 110,

var. ellipsoideum, W. $ G. S.

West, 116.

creperum, W< $ G. S. West, 123.

Cunniogtonii, G. S. West*, 119.

deoachondrum, Roy fy Biss., 120.

var. ornatum, G. S. West * 120.

var. striatum, Schmidle, men-
tioned, 120.

depressum, Lund., 116.

ellipsoideum, Elfv., 116; mentioned,
116.

fontigenum, Nordst., 115.

galeritum, Nordst., 117.

var. retusum, G. 8. West *, 117.

globosum, Buln., 118.

var. Wollei, W. # G. S. West,
118.

Cosmarium ylobosum, Wolle, 118.

glyptodermum, W. $ G. S. West, 82.

granatum, Breb., 117.

Hammeri, Reinsch, 117.

forma abscissa, Schmidle, 116.

var. retusiforme, Wille, 116.

homalodermnm, var. minor, Schmidle,

mentioned, 117.

inornatum, Joshua, 123.

lacunatum, G. S. West * 122 : men-
tioned, 123.

Ueve, Rabenh., 119.

ix. minimum, W. & G. S. West.

1 19.

latum, Bn$b., var. margaritatum, Lund.,

122.

Lundellii, Delp.< 115.

var. madagascariense, JF, $• ff. 6'.

West, 1 1 5.

margaritatnm. Roy # jffw., 96, 122.

Meneghiaii. /?;•?'&., 119.

forma octangulare, Wille, 1 1 9.

minimum, W. fy G. S. West, 118.

minutissimum, Arch., 116.

moniliforme, ifa/ft, 91, 117.

multiordinatum, W. # G. S. West, 82,

121.

nitidulum, l)e Not., 96, 117.

obsoletum, Reinsch, 115.

occLiltum, Schmidle, mentioned, 121,

Phaseolus, Breb., 11(5.

var. elevatum, Nordst., mentioned.

116.

planum, W. # G. S. West, 82, 118.

platyisthmwn, Arch., 28(5, 287.

pnemorsum, Breb., 120.

pseudamcenum, Wille, 123.

Psendobroomei, Wolfe, 96, 123.

var. compressum, G. & WW *,

123.

var. eonvex urn, W. fy G. S. West,

mentioned, 123,

pseudopyramidatum, Lund., 117.

quadrum, Lund., 122.

ltegnesi, Reinsch, 118.

retusiforme, Gutw., 110; mentioned,
117.

forma abscissum, Borge, 116,

retusum, Rabenlu, mentioned, 117.

scabratulum, W. $ G. S. West, 120.

Seenedesmus, Delp., 116.
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Oosmarium sexangulare, Lund., 119.

forma minimum, Nordst., 1 19.

subauriculatum, W. 8f G. S. West, 82,

115.

var. truncation, W. Sf G. S. West,

mentioned, 115.

subcirculare, W. B. Turn., 115.

subconstrictum, Schmidle, 82, 118.

subcostatum, Nordst., 121.

forma minus, fF. # £. & JTerf,

121.

subcucumis, Schmidle, 196.

suberosum, Gutw., mentioned, 115.

sublatum, Nordst., mentioned, 123.

subprotumidum, Nordst., 121.

supergranatum, W. 21. Turn., forma

subspeciosum, Nordst, 121.

pulchrum, W. B. Turn., mentioned,

120.

taxichondrum, Lund., mentioned, 120.

forma subdenticulatum, W. $f G.

S. West, mentioned, 120.

— var. subundulatum, Boldt, men-

tioned, 120.

zonarium, W. $ G. S. Wed, 196.

Cotyledon Umbilicus, Linn., mentioned, 232.

var. botryoides, Engl., 252.

Crassocepkalum rmvenzoriense, S. Moore,

262.

Hock

Crassulaceie from Ruwenzori, 251.

Crataegus Oxyacantha, Linn., 209, 214.

sp., 209, 214.

Oraterostigma plantagiueum,

mentioned, 229.

Crepis succisiefolia, Tausch, 210, 217.

Cretaceous and Jurassic Rocks of U. S. A.,

affording Bennettites, 52.

Crinum giganteum, Andt\, 237 ;
mentioned,

230.

scabruni, Herb., 237 ;
mentioned, 230.

Critical Green Alg® (West), 279-288.

Crossandra guineensis, Nees, 271.

Crossotheca, ZeilL, 48 ; the male organs of

Lyginodendron, 35.

Crotalaria cleomifolia, Welw., 246.

Cruciferse from Fokieu, 354 ;
Kuwenzori,

242.

Crucigenia, Morren, 13/

.

heteracantha, Nordd., mentioned, 137.

rectangularis, F. Gay, var. irregularis,

IF, fy G. S. Went, mentioned, 138.

Crucigenia tetracantha, G. S. West*, 137;

referred to, 92.

Criicigeniese, 137.

Cryptomeria, D. Don, distrib., 201 ;
men-

tioned, 199.

japonica, 1). Bon, distrib., 202.

Culcasia scandens, Beauv., 240.

Cunninghamia, R. Br., 299 ; mentioned,

199, 300.

Konishii, Hayata*, 291); mentioned,

300.

sinensis, R. Br.
f

distrib., 202, 204;

mentioned, 300.

Cunuington, Dr. W. A., his collections,

81 ; Report on his Tanganyika Exped.

(Rendle), 18 ; Results of Third Tan-

ganyika Exped. (West), 81-197.

Cupressus, Tourn., distrib., 201 ; of Green-

land, 200.

formosensis, Matsum., distrib., 202.

fuuebris, EndL, distrib., 201, 202.

Hodginsii, Dunn*, 307.

sempervirens, Linn., distrib., 201,

202

Cupulifene, fossil, 210; of Fokien, 366;

of Talking, 322.

Cyathea Brunonis, Wall., 333.

Cyathula eylindrica, Moq., 277 ; mentioned,

230.

Cvathus stercorarius, De Toni, 40U.

Cycadeie, cone of, 53, 50 ; compared with

Angiosperms, 57.

Cycad-like Mesozoic plants, 52.

Cyeadales, 51.

Cycadeoidea, not a Cycad, 51 ; figured, 53,

54; fruits, 59; Mesozoic, 61 ; stami-

nate fronds, 61.

dacotensis, Ward, 53, 59.

inyens, Ward, 56, 57, 59,

Jenneyana, Ward, 59.

Cycadofilices, 32, 61.

Cycadophyta, 30.

Cycads, allied to Gymnosperms, 51 ;
flowers

of, 55 ; fronds of, 51 ; male cones of

living, 56.

Cycas, Linn., cones, 76; fructili cation, 51;

leaves, 51 ; mega- and micro-sporophylls,

6L
Cyclotella, K'utz., 148 ; mentioned, 93 ; of

Nyasa, 90 ;
of Tanganyika, 93 ; of Victoria

Xyanza, 91.
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Cyclotellu compta, Kiitz., 148.

Kiitzingiana, CAauvin, 148.

Meneghiniana, Kiitz., 148.

var. rectangulata, Grun., 148.

minutula, Kiitz., 148.

opereulata, Kiitz., 148.

Cylindrocystis, Meneyh., 107.

Cylindrospermum, Kiitz., 172.

Goetzei, Schmidle, 172.

West

uitopleura, W. 8m.
f

160
; of Victoria

Nyanza, 91.

apiculata, W. Sin., 107.

Nyansae, G. S. West*, 167; men-
tioned, 85, 01.

Solea, W. Sm., 166; a plankton

Diatom, 85; mentioned, 85.

var. laticeps, O. J//V//., 167.

Cymbtlla gro&sestriata, O. MiilL, 159.—— var. Tanyanyikm, G. S, West »,

(err. = Cocconema), 92.

/«£z»4, Nag/, 150.

teptoceros, Rabenh., lot).

maealata, A. Schni., 100.

turyida, Greg., 159.

Cymbopogon cymbarius, Mendle* 241.

Cymodocea nodosa, Aschers., from Red Sea,

445.

Cynogl ossum geoinetricuni. M
//. HOVy/^, 268; mentioned, 231.

Cynorchia anacamptoides, Kriinzl., 237;
mentioned 232.

chinensis, Molfe*, 369.

gracilis, KrdnzL, mentioned, 369.

Cyperaceae, fossil, 220; from Fokien, 871
j

'" from ltuwenzori, 240.

Cyphella Cheesmani, Massee*, 411.

Cypripedium barbatum, LimlL, 330.

Cyrtandra cupulata, Midi., 319.

Cyrtaothus, Forst., mentioned, 232, 236.

carneus, LimlL, mentioned, 238.

Cystoseira Myrica, J. Ay., 443.

Dacrydium Beccarii, Pari., distrib., 202,

204.

elatum, Wall., 333.

Dactylococcopsis, Hansy., 184.

acicularis, Lemm., mentioned, 185.

africana, G. 8. West*, 184 ; mentioned,
91.

Daphnoideie from ltuwenzuri, 292.

Davallia pinnata, var. gracilis, Hook, fy

Baker, 334.

)barva. With

West

immersa, W* West*, 104.

Decameria Jo vis Tonantis, Wehv., 421.

Dehaasia lancifolia, Midi*, 320.

Delitsckia bisporula, Hems., 415.

sp., 415.

Delphinium, Tourn., in Mexico, 431 ftnote.

Dendrobium aduncum, Wall, 368.

Anthrene, Midi., mentioned, 324.

bifarium, LindL, 324.

cornntuni, Hook./., 324.

gracile, LindL, mentioned, 323. -

Ilasseltii, LindL, mentioned, 324.

Kelsalli, Midi., 323.

Kuhlii, LindL, mentioned, 324,

longipes, Jlook, f., 323.

inegaceras, Hook,/., mentioned, 324.

sp., 323.

subflavidum, Midi*, 324.

unillorum, Griff., 323.

Density of Species (Gadow), 437.

Desinidiacese. < i

r eogr. peculiarities, 82

;

granules formed in, 282
; of Lake Nyasa,

90; of Tanganyika, 107, 195; of

Victoria Nyanza, 91.

Desmodium la>ioiarpuni, DC., 247; men-
tioned, 229.

Scalpe, DC, 247; mentioned 230.

Diaclnea leucopoda, Most., 413.

Dianthera, Gronov., 7.

sp., Benth., 9, 11, 13.

Diatoms from Luke Nyasa, IS, 90; in

Plankton of Tanganyika Exped., 82, G2 ;

Victoria Nyanza, 91.

Dicliptera maculata, Nees, 271.

Dicotyledons, age, 71; derivation, 71;
embryo-sac, 32; Kanales as starting

point of, 39.

Dictyosplneria favulosa, Drone*, 442.

Dictyosphaerieas of Tanganyika, 144.

Dictyosphrcrium, Nay., 144.

pulchellum, Wood, 144.

Dictyota dicbotoma, J". Ay., 444.

Didymocarpus, Wall., 302.

flavobrunnea, Midi., 318.

grandifolia, Midi.*, 318.

* * ^

heterophylla, Midi., mentioned, 319.

hispida, MidL, mentioned, 319.
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Didymocarpus Robinsonii, Ridl.*, 318.

salicina, RidL, 318.

Didymogenes palatini*, Sckmidle, 286.

Dilleniaceie of Pahang, 303 ; stamens, (56.

Diuiorphococcus, A. Bt\
9
140.

lunatus, A. Br., 91, 140.

Diuobryon, Ehrenb., not found in African

Lakes, 84.

Diodia stipulosa, S. Moore, 250.

Dioscorea rbizopogonoides, Oliver, 370.

zingiberensis, C. II. Wright, 370.

Dioscoreaceae of Fokien, 370.

Dipteris Horsfieldii. Redd., 334.

Disa Stairsii, KriinzL, 337; mentioned,

231.

iff-

://

Discopodium penninervium, Hochst., 268;

mentioned, 231.

" Discovery " potato, pollen, 453,

Distichophyllae (§ Dendrobium), 323.

Distribution of Chinese Conifers (Masters),

198-205
;
plants in Mexico (Gadow) 429

;

S. African Fungi, JOS.

Dissochseta, Blume, 302, 309.

Distylium myricoides, He/nsl., 359.

strictum, IlemsL, 359,

Docidium conjunction, \V. 1$. Turn., 111.

Ehrenbergii, 15reb., 111.

elatum
T
W. 11 Turn., 111.

maximum, Reinsch, 111.

robustum, W. H. Turn., 111.

undulatum, Bail., 286.

Dombeya, Lav., mentioned, 231.

Double fertilization, 32,

Dracaena Porteri, Baker, 331.

Drimys, Forth, embr} o-sac of, 46
;
perianth

of, 49.

Drumhead Cabbage, crews-fertilization of,

34.

Dunn, S- T., Botanical Exped. to Central

Fokien, 350-373; Revision of Illigera,

Blume, 290-297.

Dysphinctium subellipticum, Schmidle,

mentioned, 118.

mm

Echeveria, DC, in Mexico, 432.

Ectocarpus siliculosus, J. Ag., 444.

Elseocarpus monticola, Ridl.*, 305.

parvifolius, Wall., mentioned HOC.

Elseocarpus punctatus, King, mentioned,

306.

Elaphoglossum latifolium, J. Sm., 335.

Elatine Hydropiper, Linn., 209, 213.

Eleocharis sp., 211.

Elytra of beetles from peat, 455.

Embryo- sac of Conifers, 31 ; of Dicotyle-

dons, 32 ; of Drimys, 40 ; of Monocotyle-

dons, 32 ; of Phanerogams, 31.

Encgonema ccespitosum, Kiitz., 160.

gracile, liabenh., 160.

ventricoswn, Van Ileurck, 160.

Endemics of Mexico, 431-435.

Engler's Theory, 43.

Enteromorpha coinpressa, Grev., 443.

Epacridese of Pahang, 314.

Epipactis africana, liendle, 236 j
mentioned,

232.

Epithemia, Breb., 101.

yibha, Kiitz., 161.

gibberula, O. Mull., 161.

turgida, Kiitz., 161.

ventricosa, Kiitz., 161.

/.

Eria brunneji, Hid/., 327.

carunculata, RidL*, 326,

crassipes, RidL* f
326,

ferox, Blume, 320.

longifolia, Ilook.f., 326.

Maingayi, Hook./., 326.

nutans, LindL, 326,

reptans, RidL *
,
327.

Scortechinii, Ilook.f., 327.

tereti folia, Griff., 326.

Erica arborea, Linn., 267 ;
mentioned, 231,

232.

Ericaceae, of Fokien, 376 ;
of .Pahang, 267,

313.

Eriocaulonaceae of Pahang, 332.

Eriocaulon macrophyllum, Ruhl., 332:

Eriophorum vaginatum, Linn., 211.

Eriosema montannm, Baker f., 248 ;
men-

tioned, 230.

Erlangea marginata, S. Moore, 257.

Erythrina tomentosa, R. Br., mentioned,

230.

Eu-anthostrobilus, 37, 58; its derivation,
- *

37.
» - - - - —

Euastropsis, Layerh., ccenubia of, 132.

Euastrum, Ehrenb., 112.

ansatum, Ralfs, 112.
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Euastnim binale, Ehrenb., 112.

forma hians, West, 112,

—— var. denticidatum, Kirchn., 112.

——
• var. subelobatum, West, 112.

denticulatum, F. Gat/, 96, 112.

elegans, Kiitz., 112.

hypochondroides, W. § G. S. West,

112; cf 82.

incisuni, Br6b., 114.

intermedium, C/cve, 286.

personatum, W. § G. S. West, 112;

cf 82.

pingue, Elfv., 286.

pseudopectinatum, Schmid/e, 113; cf.

82.

var. evotutum, Schmidle, 114.

rost ratum, Halfs, 112.

sinuosum, Lcnorm., 1 12.

spinulosum, Zte/;>., 113,

forma duplo-minor, W. $• (7. &
WW, 113,

subsp. africanum, NordsL, 113.

jf,

tioned, 113

truncatiforme, G\ & West*, 113.

truncatum, Joshua, mentioned, 113.

Eucamptodon inacrocalyx, C. Mull, 335.

Eu-Gardenia, 418, 419.

Eugenia pahangensis, EMI. *, 307.

subdecussata, Duthie, mentioned, 308,

viridescens, HidL * 308,

Eulophia subulata, liendle, 234.

Emiotia, Ehrcnb., 152.

biceps, Ehrenb., 152,

Jlexuosa, Kiitz., var. bicapitata, Grim.,

152.

lunaris, Grun., 152.

pectinalis, llabenh., 152.

Eunotiaceae of Tanganyika, 152.

Eupatorium cannabinum, Linn., mentioned,

210.

sp., 210, 210.

Euphorbia amygdaloides, Linn., 210.

hypericifolia, Linn., mentioned, 229,

277.

Euphorbiaceae, fossil, 210 ; of Eokien, 365
;

Pahang, 322 ; Kuwenzori, 278.

Eurya japonica, var. nitida, Hook, f §
Thorns., 355.

Loquaiana, Dunn *, 355.

Euspi-rangiate Ferny, 07.

Evodia pachyphylla, Khuj, mentioned, 306.

simplicifolia, Ridt. *, 300.

Evolvulus alsinoides, Linn., mentioned,

229.

Evolution, principles of, 34 j seed-plants,

35.

Ewart, A. J., Systematic Position of Hecto-

rella ccespitom, Hook, f., 1-3.

Expedition, Botanical, to Central Fokien

(Dunn), 350-373.

Fagales connected with ILimamelidaceae,

42; inflorescence, 42.

Fagus sylvatica, Linn., 210.

Fauna of Mexico, 440.

Ferns connected with Gymnosperms, 32.

Fern-prothallus, 32.

Fertile sporophylls, 37.

Ficus heteromorpha, HemsL, 306.

Filices, fossil, 211.

Fimbristylis stolonifera, C. 11. Clarke, 19.

var. africana, C. B. Clarke* , 25.

var. diphylla, Valil, 25.

Fleurya podocarpa, Wedd., 278 ; men-
tioned, 230.

Flies' wings from peat, 455.

Flora of Japan, mentioned, 198.

of N. Asia, mentioned, 198.

of Philippine Islands, mentioned, 198.

Floral leaves derived from sporophylls, 50.

Floras of Mexico, 429.

Fokien, Central, Botanical Exped. to (Dunn),

350.

Foliage of Mesozoic floras, 36.

Fomes heinileucus, Berk., 410.

senex, Nees, 410.

Formosan Conifers (Masters), 198; (Hayata),

297-300.

Fossil Angiosperms in Mesozoic rocks, 33

;

seeds, peat containing, 454 ;
— preserva-

tion of, 208.

Fragilaria, Lyngb., 1 49.

rethiopica, G. S\ West*, 149.

FragilariaceaB of Tanganyika, 149.

Freshwater Algaa, including Phytoplankton

of Third Tanganyika Exped. (West), 81-

197, cf. 20; of Trop. Africa, mentioned,

81 ;
geogr. distrib., mentioned, 81.

Frmtulia rhomboides, De Toni, 157.

mxonica, Rabenh., 157.

ventricosa, Kiitz., 100,

•
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i

i

Fuirena glomerata, Lam., 18, 25.

Fungi, Oopropliilous (Gibbs), 408, 413

;

of Pahang, 336; from Tanganyika, 27.

Gaertnera oblanceolata, King Sf Gamble,

317.

ramosa, Ridl. *, 317.

Galium Aparine, Linn., 210, 21(5; men-

tioned, 257.

asprellum, Michx., 361.

serratohainatum, S. Moore *
f 256

;

mentioned, 233.

Gamopetalse, floral envelopes. 50; of Pa-

hang, 310; of Ruwenzori, 254.

Gardenia Aquaila, Stapf $ Hutchinson *,

427 ; key, 420 ; mentioned, 419.

asperula, Stapf # Hutchinson *, 423
;

key, 419 ; mentioned, 419.

covmxta, Jlons/.j 424; key, 420; men-

tioned, 418.

key, 420.

Stapf

Goetzei, Stapf $ Hutchinson*, 427;

key, 420.

Jovis Tonantis, IHcrn, 417, 421 ; key,

419 ; mentioned, 418.

\ute&
9
Fre$en.,425; key, 419; mentioned,

419.

macrocarpa, Carey, 420.

Saundersue, N. E. Brown, 423 ; key,

419.

spatulifolia, Stapf$ Hutchinson * 424
;

key, 420.

subacaulis, Stapf $ Hutchinson *, 420
;

key, 419; mentioned, 419.

ternifolia, Schum. § Thonn., 425 ; key,

420; mentioned, 419.

Thunbergia, Linn, f, 417-422 ; key,

419.

Thunbergii, Engl., 425.

Tinneee, Kotschy fy Heuglm, 421 ; key,

419 ; mentioned, 420.

triacantha, DC 420; key, 420.

\nr. parvitimbus, Williams, 428.

Volkensii, K. Schum, 422; key, 419.

Geaster limbatus, Fr., 409.

Gelidiuni corneum, Kiitz., 444.

rigidum, Grev., 444.

Gentiana borneensis, Hook. f., mentioned,

316.

malayana, Ita//.*, 316; mentioned, 302.

LINN. JOUKN.—BOTANY, VOL. XXXVIII

Gentiana Thunbergii, 6riseb,
f
861.

Zollinger]', Fawcett, mentioned, 361.

Gentianacese, fossil, 210 ; of Fokien, 361

;

of Pahang, 310.

Geostachvs ele<rans, RidL, 331.

Geraniacese of Ruwenzori, 244.

Geranium aculeolatum, Oliver, 244; men-

tioned, 231.

Gesneracene of Fokien, 3G2 ; of Pahang,

318; of Ruwenzori, 269.

Ginkgo, Linn., formation of antlierozoids,

32.

biloba, Linn., distrib., 202, 204.

Gleichenia dicarpa, li. Br., 333.

Norrisii, MetL, 333.

Glenodinuiee;e, 188.

Glenodinium, Ehrenb., 188.

Pulvisculu?, Stein, 188 ; cf 93, 96.

Gloeochsete, Lagerh., 184.

bicomis, Kirchn., 184.

Wittrockianii, Lagerh,, 184, 280; men-

tioned, 281.

Gloeocystis, Xiif/*, 140.

gigas, Lagerh., 14fi.

Glceotrichia, J. Ag., 182.

echinulata, P. Hichter, mentioned, 183.

indica, Schmidle, mentioned, 183.

longiarticulata, G. S.Wed*, 91, 183.

natans, llabenh., 182.

Gloriosa virescens, Liudl, var. splendens,

Eendle *
,
2J0 ; mentioned, 230.

Ghsocomiu, J). Don, 378 ; mentioned, 374.

clematidea, Fisch., 384.

hortensis, Rupr., 381.

lanceolata, Maxim., 380.

tenera, D. Don, 381.

thalictrifolia, Wall., 381.

ussuricnsis, Rupr., 381.

Glossopteris, Brongn., in Natal, 409 ftnote.

Glyptostrobus, EndL, mentioned, 199; of

W. Europe, 200 ; of Greenland. 200.

heterophyllus, EndL, distrib., 201,202.

Gnetaceae and Loranthaceoe, suggested

affinity, 34.

Gnetum, Linn., embryology, 33 ; nucellus,

34; suppression of internodes, 33.

Goknkinia botryoides, Schmidle, 143.

Gomphonema, Ag., 158.

afrieanum, Q. S. West*
, 159.

angustatum, Kiitz., 158.

dichotomum, W. Sm., 158.

2 L
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Gomphonenia exiguum, Kiitz., 158.

gracile, Bhrenb,, 158.

var, dichotomum, Van Ilcurch,

158.

intricatum, Kiitz.
}
158.

var. Vibrio, Van Hearck, 158.

oxycephalum, Cleve, mentioned, 151).

pan'iilum, Kiitz., 97, 158.

var. niicropus, Clave, 158.

(lompbonemacefe, 158, 197.

Gomphospbreria, Kiitz., 18(5.

aponina, Kiitz., 180.

lacustris, Chodat, 186,

Gonatozygon, 7>tj Z>Wy, 107.

Kinabani, llabenh,, 107,

monot&niutn, 7A? Bary, 90, 107.

lialfsii, Do Bary, 107.

Goniolithoii myriacarpon, FosL, 445.

Gooringia Liltledalei, Williams, 403 ; men-

tioned, 395.

Gordonia imbricata, King, 302, 305.

Gramineic, fossil, 211 ; of Foluen, 373; of

Ruwenzori, 241,

Green Algae, new forms of, 82.

Grewia similis, A", Sehtan., 244 ; mentioned,

229.

Gronovia, Blanco, 290, 29L
ternaki, Blanco, mentioned, 204.

Gruinilea megistosticta, & Jlfowe*, 256;

>ntioned, 231.

Gnepinia flabellata, Fr.
t
412.

Guizotia eollina, S. Moore*, 262; men-

tioned, 230.

Gimong Tahan, Pabang, Plants collected

by II. C. Robinson & L. Wray (Ridley),

301-336.

Guttifera of Pabang, 304.

Gymnadenia gracilis, 31 iq., mentioned,

369.

Gymnosperms allied to modern Cycads,

51; alternation of generations, 31;

embryo-sac, 32; megasporophylls, 75;

microsporophylls, 75.

Gymnosporia gracilipes, Loes., 245.

lepidota, Loes., 245,

Gynieceuin, evolution, 67.

Gynura ruwenzoriensis, S. Moore*, 262;
k

mentioned, 230.

Gypsopbila cerastoides, I). Don, 407 ; men-

tioned, 396.

Gyrocarpus, Jacq., 292.

Gyrosigma, Haas., 157.

attennatum, Cleve, 157.

nodilerum, G. S. West* , 157.

nodosum, spbalm., 92= nodiferum

Ilabenaria bifolia, 11. fir., mentioned, 3.

Rendlei, Ilolfe, 236; mentioned, 231.

zosterostyloides, Hook, f, 330.

Ihemantkns, Tourn., mentioned, 232,

237.

cyrtantbiflorus, C. II. Wright, men-

tioned, 238.

niultiflorus, Marlyn, 237; mentioned,

238.

Radcliffei, Rendle, 238.

Ilaemodoraceae of Fokien, 370.

Halimeda incrassata, Lamx.
}

f. monilis,

K S. Bart., 442,

monilc, Zan., 442.

Opuntia, Lam.r., 442.

f. triloba, E. S. Bart., 442.

Ilallieracantba, Stapf* , 7 ; distribution

area, 7; new genus of Acanthaceae

(Stapf), 6.

anisopbylla, Stapf* , 10, 17.

auric ula ta, Stapf, 9, 10.

Deecarii, Stapf*, 9, 13.

caudata, Stapf*, 10, 1(5.

Creaghii, Stapf*, 9, II.

dispar, Stapf% 10, 16.

dulcamarioides, Stapf*, 9, 10.

frutescens, Stapf*, 10, 16.

granulata, Stapf*, 10, 16.

hirsuta, Stop/* 9, 10.

lanceolata, Stapf, 9, 12.

laxa, Stapf*, 0, 11 ; <f. 7.

leptoneura, Stapf*, 9, 13.

micropollinia, Stapf*, 10, 15.

Motleyi, flta;*/*, 9, 13 ; </. 7.

philippinensis, Stapf*, 9, 14.

procridifolia, Stapf, 9, 15.

psychotriifolia, Stapf*, 9, 14.

salieifolia, Sop/* 9, 12.

Halopbibi stipulacea, Aschers., from the

Red Sea, 445.

Ilalorageae, fossil; 209.

Ilamamelideie of Fokien, 359 ; of Pabang,

307.

IJamamelis, Gronov., embryo-sac, 41
;

megaspores, 41.
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Hapalosiphon, Ndg^ mentioned, 196; of

Tanganyika Exped., 97.

Hayata, B., New Species of Conifene from

Formosa, 297-300.

Hectorella, Hook. f., 1, 3.

caespitosa, Hooh.f., its systematic posi-

tion (Ewart), 1-3.

Iledona Davidi, Williams, mentioned,

396.

isehnopetabi, Williams *, 405 ; men-

tioned, 39(5.

Hedychium collinum, llidl., 331.

lledj'otis Maingavi, Hook. /., mentioned;

i — *

patens, llicll.*, 311.

peduncularis, King, mentioned, 312.

Ileilprin, A., on Mexican plants, 429,

432.

Helichrysum argyrocotyle, & Moore *,

260.

elegantissimum, DC, mentioned,

260.

fcetidum, Munich, 261 ; mentioned,

230.

fonnosismnum, Sch.-Bip., mentioned,

260.

Gulielmi, Engl., mentioned, 261.

Lentii, Volk. fy O. ILtftm., mentioned,

261.

setosnm, Harv., 262.

Stuhlmanni, O. Lloffm,, 261 : men-

tioned, 233.

var. latifolium, S. Moore *, 261
;

mentioned, 233.

AVollastoni, 6'. Moore*, 260; men-

tioned, 232.

Uelinus mystacinus, E\ Met/., 245 ; men-

tioned, 229,

Hemiangiospermeae, 62, 75 ; fructiiication

of, 62, 04 ;. unknown fossils, 76.

Elernsley, W. li, chief source of data for

Mexican plants, 431 ; communication

by (Chipp), 374 ; Platcm thera chlorantha

with three spurs, 391 ; Platanthera

chlorantha, Custor, var. tricalearata,

Hemsl.*, 3.

Henschelia, Presl, 290.

luzonensis, Presl, 291 ; mentioned,

294,

Ilenslowia Lobbiana, A. DC, 322.

varians, Blume, 322,

lleracleum Sphondylium, Linn., 209, 215.

Hernandia, Plum., closely related to

llligera, 292.

Hernandiacese, 292, 293.

Hetasria elata, Hook./., 330.

elegans, Midi.*, 330.

Ileterokontse, 147.

lleteropauax fragrans, Seem., var. chinensis,

Dunn *, 360.

Ilexagonia decipiens, Berk., 411 ; distrib.,

408.

polygramma, Fr m} 411.

tenuis, Fries, 336.

Hibiscus £ethiopicus, Linn., 244; men-

tioned, 229.

canmtbinus, Linn., 243; mentioned,

229.

crassinervius, Hochst., mentioned, 229,

244,

diversifolius, Jacq., var. granatensis,

Triana 8f Planch., 243 ; mentioned,

231.

micranthus, Linn./., mentioned, 229.

Himalayan (Eastern) i'loia, mentioned,

199.

Hippuris vulgaris, Linn., 209.

Hirneola auriformis, J*V., 412.

Jlolocystis invisa, G. C. Wall., 114.

Hormogonese of Tanganyika, 167.

Hoslundia opposita, Vahl, 271.

Ilumata ])edata, J. Sm., 334.

Hyalotheca, Ehrenb., 131.

mucosa, Ehrenb., 97, 131.

Hybrid Turnips, mentioned, 339.

Hydrilla vertieillata, Boyle, var. brevifolia,

Casp., 24.

Hydrocharidea*, fossil, 210,

Hydroelathrus cancellatus, Bory, 443.

Hydrodictyacese of Tanganyika, 132.

Hymenocluete tabacina, Lev., 411.

tenuissima, Berk., 411.

Hvmenophyllum polyanthos, Sic, 333.

Hypecoum procumbens, Linn., 209, 212;

mentioned, 222.

llypericacese, fossil, 209 ; of Ituwenzoii,

243 ; stamens, 68,

Hypericum hirsutum, Linn., 209, 214.

keniense, Schweinf,, 243; mentioned,

233.

quadrangulum, Linn., 209, 214.

Hypnaea Valentine, J. Ay., 444.

2l 2
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Hypoestes triflora, Boon. § Seludt., 271.

verticil laris, B. Br., 271.

Hypoxylon annulatum, JR\, 412.

colliculosum, Nitsch., 412.

Illigera, Illume, 291 ; Revision of Genus

(Dunn), 21)0-297.

appendiculata, Blame, 293 ; men-

tioned, 294-296.

appendiculata, Kurz, 294.

appendiculata, Yidal, 294.

colebica, J/fV/., 296
;
mentioned, 293.

cordata, Dntni *, 29(5 ; mentioned,

293.

Coryzadenia, Meissn., 294.

dasyphylla, -/!//</., 295; referred to,

29:5.*

rfiiiia, Span., 291, 294.

khasiana, C. 7/. Cfarfo, 293, 291.

Jforzit, C. 15. Clarke, 295.

lucida, Teijsm., 295 ; mentioned, 290.

Ivzonensis, .Merrill, 294.

Meyeniana, Kunth. 291, 294 ; cf.

errata.

obtusa, Memnn 297.

parviflora, Dunn *, 290 ; mentioned,

293.

pentaphylla, Welw., 293, 295.

platyandra, l)unn*
t
296 ; referred to,

293.

pulchra, Blumc, 293, 295; mentioned,

290.

rliodantlia, Hance, 293, 295 ; men-

tioned, 294.

temata, Dunn*, 293, 294; c/. errata,

tritbliata, Zto/m *, 294 ; referred to,

293.

var. Kurzii, King, 295.

villosa, C\ B. Clarke, 293, 297.

Illigereae, 292.

Impatiens Eininii, Warb., 245.

var. lenduensis, Warb., 245,

runssorensis, Warb., 245; mentioned,

232.

Stairsii, Warb., 245,

Indigofera longebarbata, Engl., 246 ; men-

tioned, 230.

Ineffigiata, W. $ G. S. West, 144.

neglecta, W. $ G. S. West, 144.

Inflorescence of Pandanalea and Piperales,

39.

Ipomoea calycina, C. B, Clarke, 267 ; men-

tioned, 229,

sp., mentioned, 230.

Wightii, C/wisy, 207 ; mentioned, 229.

Iridaceee of Fokien, 370.

Iris speculatrix, JIance, 370.

Iristemma sphalm., vide Tristemma.

Isoetes, Linn., resemblance to cerlaiu Mono-

cotyledons, 32 33 ; sporophylls of, 33.

lsoglossa runssorica, Lindau, 271 ; men-

tioned, 230.

Japanese Conifers, mentioned, 198; Flora,

alluded to, 198.

Jasminum Scliimperi, Vatke, 267; men-

tioned, 229.

Juglans, Linn., mentioned, 221.

Juncaceae of Ruwenzori, 240.

Jnncellus lanigatus, C, Ji. Clarke, 25;

referred to, 18.

Juniperus, Tourn., 298; distrib., 201; in

Mexico, 431 ftnote; referred to, 1 99.

cliinensis, Linn., distrib., 202; men-

tioned, 299.

communis, Linn., distrib., 202.

litoralis, Maxim., distrib., 202.

morrisonicola, Hayata *, 298.

nipponica, Maxim., distrib., 201, 202.

recurva, Bueh.-IIam., distrib., 202.

rigida, Sieb. § Zuec., distrib., 202.

sinensis, hort., distrib., 201 ; men-
tioned, 200.

splnerica, LAndi, distrib., 202.

taxifolia, Hook. $• Am., distrib., 202.

Jurassic and Cretaceous Rocks yielding

Bennettites, 52.

Jussiaea repens, LJnn., 18, 20, 22.

Justicia, Linn., mentioned, 7.

pinguior, C. B. Clarke, 271.

Kalanchoe crenata, Haw., var. collina,

Engl., 252.

Kale foliage, 342-340; Thousand-headed,

pollination of, .'540.

Keteleeria, Carr., mentioned, 199.

Davidima, Beissn., distrib., 203, 205.

Evelyniana, Mast., distrib., 203, 205.

Fabri, Mast., distrib., 203.

Fortune!, Carr., distrib., 203.

Kirchueriella, Scftnudle, 141.

contorta, Bohlin, 285.
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Kirchneriella contorta, var. gracillima,

Bohlin, 285.

lunaris, Schmidle, 285.

obesa, W. # G. <ff. West, 141, 285,

subsolitaria, G. 8. West*, 284, 285;

mentioned, 285.

Kohl Rabi, foliage, 344, 845
;
pollination,

340.

Kosteletzkya adoensis, Mast., 243 ; men-

tioned, 281.

Kotschy on Mexican plants, 431

.

Krascbeninnikowia bimalaiea, Korsh., 397;

mentioned, 395*

rupestris, auct, 397.

Kyllinga Buchanani, C. B. Clarke, 25,

chrysantha, K. Sehum., 25.

Labiate, fossil, 210, 218; from Fokien,

363; from Ruwenzori, 271.

Lacbnocladium brasiliense, Sacc, 336.

Lactoris, Phil. , affinity doubtful, 40.

Lactuca abyssinica, Fres.
f
265 ;

mentioned,

231.

Lagarosiphon, Hare, mentioned, 19.

Nyassse, Midi, mentioned, 19.

Lagenocarpus, Nees, mentioned, 376.

Lagenostoma, Williamson, female organs of

Lyginodendivn, 35.

Lagerheimia, Chodat, 287.

subsaha, Lemm., 143.

Laggera alata, Sch.-Bip., 260; mentioned,

230.

var. dentata, S. Moore *, 260.

Lake Nyasa, its Phytoplankton, 83.

Lamium, Linn., mentioned, 222.

foliatum, Dunn*, 363.

Lancaster, peat from, 455.

Larches, distrib. in China and neighbouring

Countries, 205.

Larix, Town., mentioned, 199; sp. in

Centr. Europe, 200; Nebraska, 200;

North China, 198; W. China, 199.

chinensis, Bemn., distrib., 203.

dabuiica, Turez., distrib., 203.

Griffitliii, Hook.f. fy Thorns., distrib.,

203, 205.

leptolepis, hort., distrib., 203.

Potanini, BataL, distrib., 203.

Principis-Rupprechti, Map; distrib,,

203.

sibirica, Bedel., distrib., 203.

Larix tibetica, Franeh., distrib., 203.

Lasianthus chinensis, Benth., 312.

coronatus, King § Gamble, 312,

Laurencia divaricata, /. Aff., 444.

papillosa, Grev., 444.

pinnatifida, J. Ay., 444.

Lauraceae, from Fokien, 365 ; from Pahang,

320 ; Illigera referred to, 292, 293.

Law of corresponding Stages in Evolution,

35.

Lecanopteris carnosa, Blume, 333.

Leguminosse, from Fokien, 358 ;
from

Ruwenzori, 246.

Leibleinia Martensiana, Ktitz., 174.

Lemna, Linn., mentioned, 19.

Lemnaceae, mentioned, 19.

Lentibulariacece from Pahang, 317.

Leontodon autumnalis, Linn., 210, 217.

Lepidodendron Ilibb rtianus, Binney, cone

of, 38.

Lepidozia AVallichiana, Gottsche, 336.

/•

Lepiota sp., 409.

Leptocodon, [Lem.] Hool

gracilis, Lem., 391.

Leptospermum flavescens, Sin., var. com-

mune, Benth., 307.

Leucobryum chlorophyllosum, C. Miill,

335.

Leucopogon malayanus, Jack, 314.

Libocedrus, EndL
9
mentioned, 199; distrib.,

201.

macrolepis, Benth. Sf Hook.f., distrib.,

202.

Lichens from Pahang, 336.

Liebmann on Citlaltepetl, 431.

Lignite from Bovey Tracey, 456.

Liliaceae, from Fokien, 370 ;
from Pahang,

331 ; from Ruwenzori, 238.

Limnogeton, Edyew., mentioned, 162.

Limnophyton, Miq., mentioned, 19.

Limosella aquatica, Linn., 210, 217.

Lindera coesia, Beimv., 321

.

Lindsaya cultrata, Sw., 334.

divergens, Wall., 334.

flabellulata, Dryand., 334.

rigida, J. Sm., 334,

scandens, Hook., 334.

Liparis Dunnii, Bolfe *, 368.

paucitlora, Bolfe, mentioned, 368.

Lippia nodiflora, Bich., 23.

Liriodendron, Lirm., mentioned, 33, 60, 61.
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Lissochilns Krebsii, Reich. /., 234; men-
tioned, 2111.

Liviugstonianus, Iteichb. /., 234 ; men-
tioned, 229.

ruwenzoriensis, Bendle, 235 ; men-
tioned, 231.

Lithophyllum aflino, Fosl., 445; host of

('odium, 442.

Kaiserii, Heydr., mentioned, 445.

pallescens, Fos/., mentioned, 415.

Littorella juncea, Berg,
9
210, 2 IS.

Lobelia Deckenii, Ilemsl, mentioned, 232,

23 J, 200,

Giberroa, J/ems/., mentioned. 230, 234,

2(10.

Rhynehopetalum, HemsL, mentioned,

232, 26(5.

Stulilmanni, Schweinf,, mentioned,

232 234, 2m.
Telekei, Schioein., mentioned, 266,

Wollastoni, S. Moore*, 2(55; men-
tioned, 233, 234.

Lofu Paver, Bacillariere of, 97 ; Myxo-
phyeeae of, 97; Plankton from, 06-97;
rich in SpluTrocystis Schroeteri, 84.

Loganiaceae from Pahang, 317.

Lonicera, Linn., mentioned, 215.

Lorantliacere from Pahang, 321.

Lorantluis globosus, Ito.rb., 321.

Lobbii, Hook, f., 321.

pulcher, DC, 321.

Loxoearpus angustifolia, liirf!*, 319.

incana, 11. lh\, 319.

Luzula Jolmstoni, Buchen., 240;
tioned, 233.

Lyallia, lloo/c.f., 1, 3.

kerguelensis, Hook../., 3.

Lychnis apetala, Linn., 405.

Flos-cuculi, Linn., from peat, 455;
mentioned, 222.

macrorhiza, Boyle, mentioned, 405.

nigrescent, Edgew., 405.

Lycoperdon lilacinum, Berk., 409.

Lycopodium casuarinoides, Spring, 335.

nummulari folium, Illume, 335.

Lycopus europams, Linn., 210
%

Lyginodendron, Williamson, pollen, 61.

Lyngbya, C. At/., 173; of Tanganyika,

men-

82,91.

serugineo - crerulea, Gomont,
174.

Lyngbya bipunctata, Lemm., 97, 147 ; men-

tioned, 91, 175.

circunicreta, G. S. West*, 91, 174;

its filaments, 85.

contorta, Lemm., 174; its filaments,

85.

crispa, C. Ay., 168.

distincta, Schmidle, 174.

Kiitzingii, Schmidle, 174.

var. distincta, Lemm., 174.

Lagerheimii, Gomont, mentioned, 175,

limnetica, Lemm., 175*

majuscula, Harv., 93, 191.

Martensiana, Meneg., 173.

var. distincta, Nordst, 174.

Martensiana, llabenh., 174.

Nyassae, Schmidle, mentioned, 175.

perelegans, Lemm., 175.

purpurea, Gomont, 174.

putealis, Mont., 173.

mbtilis, West, 174.

versicolor, Gomont, 173; mentioned,

175.

"Wollei, Farlow, 173.

Lvngbyese, 173.

Ijysimachia africana, EmjL, 267; men-
tioned, 231.

Nummularia, Linn., mentioned, 284.

Machilus Grijsii, Hance, 365
; mentioned,

351.

Sheareri, Ilemsl, 365.

Madagascar, Desmids from, 82.

Magnolia glauca,Z^?2., 49; perianth mem-
bers, 49.

grandiflora, Linn,, perianth members,
49.

Kobus, DC, mentioned, 221.

obovata, Thunb., perianth members,
49.

stellata, Maxim., 49.

Yulan, Desf., 49.

Magnoliacea}, 32 ; of Fokien, 352
; primitive

features, 45.

Maincrop " potato, pollen, 453.
a

Mm
tioned, 365.

173

reticularis, Dunn *, 365.

Roxburghianus, Muell. Arg., yar,

glabra, Dunn * 365.
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Malvaceae from Ruwenzori, 248 ; stamens,

68.

Masters, Dr. Maxwell T., Distrib. of Coni-

fers in China, 198-205.

Mastigobryum sp., 336.

Matonia pectinata, 11. Br., 333.

Medinilla Clarkei, King, 309.

Hasseltii, Blume, mentioned, 310.

pahangensis, Ridl.*, 310.

Megasporangia, 47.

Megasporophylla, 38, 47.

Melandryum apetalum, Fenzl, 405 : men-

tioned. 396.

indicLim, Wdlp., 405 ;
mentioned, 396.

jugorum, Williams *, 406 ; mentioned,

396, 407.

lhassanum, Williams % 406; men-

tioned, 396.

macrorhizum, Rohrb., 405.

nigrescens, Williams *, 405 ; men-

tioned, 396.

Olgse, Maxim., 407.

viscidulum, Williams *, 407 ;
men-

tioned, 396.

Melantliera Brownei, Sch.-Bt)h, 262; men-

tioned, 230.

Melastoma decemfidum, Roxb., mentioned,

308

.

intermedia, Dunn *, 360.

malabatliricum, Linn., 308.

repens, Dear*, mentioned, 360.

sanguinea, Sims, mentioned, 360.

Melaatomacero, of Fokien, 360 ; of Pahang,

308; of Ruwenzori, 252.

Melia Azedarach, Linn., 245 ;
mentioned,

229.

Meliacere from Ruwenzori, 245.

Meligethes, fertilizing Crucifera?, 339.

Meliosma myriacanthum, Sieb. 8f Zucc<> var.

discolor, Dunn *, 358.

rigida, Sieb. $ Zucc., 358.

Meliera lobulata, S. Moore, 270 ;
men-

tioned, 229.

Melosira, Ay., 93, 147 ; of Nyasa, 90; of

Victoria Nyanza, 91.

t-1
ifi

assen

86.

var. angustissima, O. Mutt.,

147.

Melosiracese, 147.

Memecylon garcinioides, Blume, 310.

Maingayi, O. B. Clarke, 310.

Mendelian characters, 342; applied to

Brassica, 339.

Mentha aquatica, Linn., 210.

Menyanthes trifoliata, Linn., 210; from
ft/

peat, 455.

Merismopedia, Meyen, 185.

reruginea, Breb,, 185.

elegans, A. Br., 185.

var. remota, G. S. West *, 185.

glauca, Ntiff., 185,

punctata, Meyen, 185.

Mesocarpese, 104,

Mesozoic Bennettite*,52, 75; Cycadeoidese,

61 ; floras, 36, 71
;

plants, 43,

52.

Mexico, altitude and distribution of plants

(Gadow), 429.

Michelia /twca (err. see next), 354,

fuscata, Blame, mentionel (err. typ.

as fusca), 354,

Maudice, Dunn *, 352.

Skinneriana, Dunn*, 354.

Micrasterias, Ay., 114.

americana, Ralfs, 96, 115.

apiculata, Menegh, mentioned, 114.

Cunningtonii, G. S. West*, 114.

falcata, Corda, 140.

incisa, Breh. ex Ralfs, IU.

Tetrax, Ehrenb., 132.

Microcoleus, Desmaz., 173.

vaginatus, Gomont, 173.

WMin , xi* , ,
<«>•

Microcystis, Kiitz., 186.

aeruginosa, Kiitz., 180.

elabens, Kiitz., 187.

incerta, Lemtn,, 187.

prasina, Lemm,f
186.

viiidis, Ljemm,, 186.

ora, Benth., 276

;

Micromeria biH

tioned, 231.

Microsporangia, 48.

Microsporophylls, 48.

Microstylis minutiflora, Jtolfe *, 367.

Microtropis fokienensis, Dunn * 357

men-

•»8.Millettia pachycarpa, Benth.,

Mimulopsis Elliotii, C. B. Clarke, 270;

mentioned, 232.

Mniodendroii divaricatum, Limlb., 336.

Monochasma Savatieri, Franch., 362.
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Monocotyledons, of Pahang, 322; of Jtu-

wenzori, 334; primitive features, 46.

Moore, S. Le M., Gamopetate of Ruwen-
zori, 254-277; see aho Rendle.

Moschosma multiflorum, lienfh., 271 ; men-
tioned, 231.

Moss from peat, 455.

Mougeotia, Ag. % 90, 104 ; filaments of, 85.

immersa, W. West, 104.

Mucuiia Poggei, Taubert, 248; mentioned,
230.

Mycena sp., 409.

Mycology of S. Africa (Oheesman), 408.

Myrira Earquhariana, Wall., 322.

Myrieacese of Pahang, 322.

Myriophyllum spieatum, Linn.. 18, 22
200.

Myrsineae of Pahang, 314.

Myrtaceae of Paliaiiir, 307.

Myxoderma, Schmidle, His.

(ioetzci, Schmidle, 1(57.

Myxonema, Fries, 101.

subuligerum, Hazen., 90, 100, 101.

Myxoplivcefp, of Lofu River, 97
; of Tan-

ganyika, 93, 90, 107, 191; of Victoria
Nyanza, 91.

i

Najadaceae, fossil, 21 1 ; of Tanganyika, 153.
Xajas horrida, A. lh\, 18, 23.

marina, Linn,, 23, 211; alluded to, 18,

19; from Suez, 445,

var. murieata, A. Br., 23.

minor, Allioni, 211
; mentioned, 222.

Nanocnide lobata, Wedd., 360.

Nasturtium rivulorum, Dunn*, 354.
Nauplius larvae, mentioned, 96.

Navicula, Bory, 153; of Nyasa, 91; ot

Tanganyika, 92.

acrosphasria, Kiitz., 156.

Amphigomphus, Ehrenb., mentioned,
153.

baliusiensis, Grun., 154.

cardinal!*?, Ehrenb., 150.

cmstricta, Ehrenb., 105.

Crueicula, Donkin, 154.

cryptocephala, Kiltz.
}
154.

Dactylus, Ehrenb., 150.

dicephala, IV. Sm., 155.

distincta, G. S. West * 1 55, 1 91 ; of. 92.
elliptica, Kiitz.. 153.

>

Navicula exilis, Kiitz., 154.

Gastrum, Kiitz., 96, 151

gibba, Ehrenb., 156.

interrupta, W. Sm., 155.

Iridic v&r.producta, Van Heurck/158.
mesolepta, IJtrenb., 150.

mutica, Kiitz.) 154.

oralis, IV. Sm., 153.

producta, If. &n., 153.

Pupula, iTu/z., 154.

radiosa, Kiitz., 154.

rhynchocephala, Kiitz., 155.

rhomboides, Ehrenb., 157.

serians, ///yV>., 197.

sphaerophora, JKte., 154.

Tanganyikae, G. S. West*, 163; cf. 92.

viridis, JTtffe., 156.

Naviculars from Tanganyika, 197.

Nelumbium, Juss., primitive features, 40.

Nepentliaceae from Pahang, 320.

Nepenthes Bongso, Korth., 320.

gracilis, Korth., 320.

gracillima, HidI. #, 320.

Nephelaphylluni pulchrum, Blume, 328.

Nephroeytium, Mff., 142.

Agardhianum, Nag.
}
142.

lunatum, West, 142.

Nephthytis, Scftott, mentioned, 43.

Netrium, Liitkem., 107.

Digitus, Itzigs. fy llothe, 107.

Nitzschia, ILm., 102; mentioned, 141,

104.

amphibia, Grim., 163.

dissipata, Grun., 102.

Lancettula, O. Midi., 162.

linearis, W. Sm., 103.

var. tenuis, Grun., 103.

Uttoralis, Grun., 102.

nynssensis, O. il/w//., 91, 93, 103, 192
;

mentioned, 92.

Palea, W. Sm., 163.

var. debilis, Van Ileurck, 103.

var. tenuirostris, Van Ileurck,

163.

tenuis, W. Sm., 103.

Tryblionella, Hantzsch, 162.

var. littoral is, Van Ileurck, 162
191.

tubicola, Grun., 102.

Nitzschiaeeae, 162.

?
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Nodularia, Mert.,191.

Harveyana, Thur., 172.

sp. 172.

*
tenuis G. S. West *,17L

Northern plants of Mexico, 431-435, 439,

Nostoc, Voucher, 168; from Tanganyika,

93, 97.

carneum, Ag,, 169.

palndosum, Kiitz., 93, 168.

piscinale, Kiitz., 93, 169.

Nostocaceee of Tanganyika, 108.

Notocliopsis, Wood, 167 ; of Tanganyika,

97; mentioned, 168.

Goetzi, Schmidle, 167 ; mentioned,

168.

Wood

Nuphar hdeum, Sibth. & Sin,, 209, 212.

Nyasa, Anabrena of, 91; Phytoplankton

of, 83; Plankton from, 81.

Nyraphaea alba, Linn., 209, 212.

calliantlia, Con., 21.

dentata. Solium. $ Thonn, 21.

Ileudelotii, Planch,, 21.

Lotus, Linn., 19, 21.

lutea,Zmw., 209, 212.

ovalifolia, Cow., 21.

zanzibarensis, Cusp*, 21.

Nymphoeacere, fossil, 209; primitive fea-

tures, 45, 46.

sp., fossil, 212.

Oberonia coudensata, RidL *
, 322.

Oedogoniaeere, 98.

Oedogoniales, 98.

Oedogoniura, Link, 98 ; referred to, 96
;

sterile species of Nyasa and Tan-

ganyika, 100.

alternans, Wittr. § Lund., mentioned,

99.

Borisianum, Wittr., mentioned, 99,

100.

cataractum, Wolle, mentioned, 99.

cryptoporum, Wittr., 98.

cyatlngeruin, Wittr., mentioned, 99.

dictyosporum, Wittr., 98.

Hirnii, Gutic, 98.

var. afriranum, G.S. West*, 98.

Oedogonium Kurzii, Zdler, 99 ;
mentioned,

82.

Oenantbe Laclienalii, C. C Gmel,2(M, 215.

Phellandrium, Lam., 209, 215.

Olea capitellata, Midi *, 317.

Oleaceae, from Palmng, 317 ;
from Ruwen-

zori, 267.

Oleandra neriiformis, Cav., 334.

Onagrarieae, fossil, 209.

Oocvstidae of Tanganyika, 141.

Oocystis, Nlig. j 141.

lacustris, Chodaf, 1 41 ; cf. 92.

parva, W. $ G. S. West, 141.

solitaiia, Wittr., 141.

Ophiocytium, Niig., 147.

parvulum, A. I>'r., 147

Ophiorrhiza Mangos, Linn., 311.

Orchidese, fossil, 322 ; Fold™, 307 ;
Ruwen-

zori, 234.

Orchis pyramidalis, Linn., 4.

Oreocliaris amabilis, Dunn *, 362.

Benthami, C. B. Clarke, var. reticu-

lata, Dunn, 302.

Oreograstis Emini, K. Schum., 2-11.

Origin of Angiosperms (Arber & Parkin),

29.

Oritrephea, RidL*, 309; referred to,

302.

pulchra, Ridl, *, 309.

Ornithogalum Eckloui, Schleehb, 329 ;

mentioned, 229.

Orobanche minor, Sutt., 209; mentioned,

231.

Orobanchere from lluwenzori, 209.

Osbeckia densiflora, Gil,/, 252 ;
mentioned,

.'520.

Oscillatoria, Vauch., 177; of Tanganyika,

83, 03.

amphibia, Ag., 177.

Cortiana, Menegh., 178.

formosa, Bory, 178.

geminata, Menegh., 177.

^ __r~ 7
, 77.

purpurea, Hook. f. & llarv., 1#4.

splendida, Grev., 177.

var. attenuata, W. $ G. S. West,

Kitut®, G, S. West *, 99.

177.

snbbrevis, Sehmidle, 178.

subuliformia, Kiitz., 93 ; mentioned,

177,178, 191.
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i

Oscillatoria Tanganyika}, G. S. West*, 177
;

r/93, 191 ; mentioned, 178.

tenerrima, Kiitz., 177.

tenuis, Ay., 177.

turfosa, ("arm., 173.

Oseillatoriacene of Tanganyika, 172.

Osmunda regalis, Linn., 21 1.

Ottelia lancifolia, fitch,, 24 ; mentioned,

18, 19.

Oxalis corniculata, Linn., 245.

Pachycentria tuberculata, Kort/i., 310.

Padina pavonia, J. Ag., 443,

Peeonia, Toum., mentioned, 50.

Peepalanthus Wahlbergii, Koern., 20

;

mentioned, 18.

Palaeozoic ancestors of Angiosperms, 48
;

Lycopod, 05.

Palmaceae, primitive features, 45, 40.

Palmae of Fokien, 800.

Palmellaceae, 20, 145.

Palmophyllum, Kiitz., 145.

crassum, Babenh., mentioned, 145.

Jtabellatum, Kiitz., 145.

foliaceum, G. S. West*, 145; men-
tioned, 108.

Pandanaceae, 50.

Pandanales, inflorescence, 89, 42.

Pandanus, Linn./., mentioned, 01.

Pandorina, Bon/, 131.

Morum, Bory, 131.

Panicum plicatum, Z«mw., 241 ; mentioned,

(err. typ. as pileatum), 229.

Panus sp., 330.

I 'apaveracese, fossil, 209.

Parabcea pyroli flora, Kid/., 319.

rubiginosa, 7iirf£*, 319.

Paiietaria debilis, Forst., 278.

Parochetus communis, Ilamilt., 240.

Parviglandulatoe (§ Illigera), 293, L>95.

Pastinaca sativa, Im«., 209, 215.

Paulsen's " Plue Giant " potato, 447.

Paulucci, Marchese, abnormal Platanthera,

394.

Pavonia macrophylla, E. Meyer,

mentioned, 229.

243

ruwenzoriensis, S. Moore *, 255
;

mentioned, 281.

Sclrimperiana, Iloehst., 243
;

tioned, 231,

men-

Peat containing fossil seeds, 454.

Pediastrerc of Tanjranvika, 132.

Pediastrum, Meyen, 132.

JJoryanum, Meneyh., 132.

var. riigulosum, G. & Wed *

132.

clathratum, Lemm., 134.

forma ovatum, Schmidle, 134.

var. Baileyanum, Lemm., 134.

— var. microporum, Lemm., 134.

duplex, Meyen, 133.

— forma colia?rens, Bohlin. men-

tioned, 183.

— forma rectangular?, liohlin, men-

tioned, 133.

— var. clathratum, A. Br., 188.

- var. reticulatum, Layerh., 133.

enophn, W. & G. S. West, 134.

integrum, Nag., 182.

Napoleonic, lialfs, 133.

pertusum, Kntz., 188.

Schroteri, Lemm., 184.

var. microporum, Lemm., 134.

simplex, Meyen, 133; scarce in Tan-

ganyika, 92 ; mentioned, 90, 91, 184,

135, 137.

forma microporum, G. S. West*,

1 84.

forma ovatum, G. S. West*,

1 34.

134.

forma radians, G. S. West*,

1 84

.

var. clathratum, G. S. West*,

- var. radians, Lemm., 184.

-var. Sturmii, G. S. West*, 133.

simplex, Ueinsch, 133.

var. a. compactum, Chodat, 188.

var. £. annulatum, Chodat, 134.

Sturmii, lleinsch, 138.

var. radians, Lemm., 183.

Tetras, Balfs, 132.

var. longicorne, Racib., 182.

Penium, BrSb., 108.

adelochondrum, Elfv., 280.

australe, Kaeih., 108.

lagenarioides, Boy, 195.

var. sydneyense, Bacib., 195.

Navicula, Brib., 108.

Pennatre (Bacillarieae), 149.

Pentaphragma grandis, llidL *, 812.
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Pentaphylax euryoides, Gardn. § Champ.,

mentioned, 305.

malayana, Ridl. *, 302, 305.

Pentas herbacea, H\

ZOO.

mentioned,

pubiflora, S. Moore*
}
254; mentioned,

230.

var. longistyla, S. Moore*, 255
;

mentioned, 231

.

purpurea, Oliver, 254 ; mentioned,

230.

Pentasacme caudatum, Wall, 315.

Pentstemon in Mexico, 432.

Peperomia ruwenzoriensis, ltendle*, 278;

mentioned, 23 1.

Stuhlmanni, C. DC, mentioned,

231,278.

Percival, Prof. J., experiments by, 338.

Peridiniace£e,ofNyasa,91 ; of Tanganyika,

i 0, 93, 188 ; of Victoria Nyanza, 91.

Peridiniopsis, Lemm., 189.

Borgei, Lemm., 189.

Cunningtonii, Lemm. *, 189
; cf. 93.

Peridinium, Lhrenb., mentioned, 170.

africanum, Lemm. *, 188 ; cf. 91, 93.

berolinense, Lemm., 188.

var. apiculatum, Lemm. *, 188.

quadridens, Stein, mentioned, 189.

Pernettya, Gaud., in Mexico, 431, 432.

Peucedanum Kersteni, Engl, 253; men-

tioned, 233.

Petitianum, A. Rich., 253.

var. kilimanscharicum, Enyl.,

4) V*

Phaius maculatus, lAndl, 3(58.

Phanerogamic distrib. in Mexico, 435.

Phanerogams, from Red Sea, 445; embryo-

sac, 31
;
pollen-grain, 31.

Philippine Islands ilora, mentioned, 198.

Pholidota chinensis, LindL, 309,

parviflora, Ilook, f, 329.

var. pumila, Ridl *, 329.

Phormidium, Rubt.
9
175 ;

of Tanganyika

Exped., 83.

ambiguuni, Gomont, 176,

singustissimuni, W. 8f G. S. West, 90,

176.

autumnale, Gomont, 170.

Corium, Gomont, 176.

EWTVV«* ,
,

to.

inundatum, Kiitz., 176.

Phormidium papyraeeum, Gomont, 170.

tenue, Gomont, 175.

uncinatum, Gomont, 170.

Photinia dubia, LindL, 300.

Phragmites communis, Trin., 211.

Phreatia listrophora, liidl, 327.

Phycastrum deuticidatum, Nag., 127.

Phyllagathis chinensis, Dunn *, 360.

pulcher, Wall., 305.

Phyllobium, Klebs, on Sphagnum, 284.

dimorphum, Klebs, 284
;
green resting

cells of, 284.

incertum, Klebs, 284.

sphagnicola, G. S. We*t+,28&; green

resting cells of, 284.

Phyllostachys nigra, Munro, 373.

Phytheliere from liuwenzori, 143.

Phytoplankton and Freshwater Algce of

Third Tanganyika Exped., conducted by

Dr. W. A. Cunninyton, 1904-1905

(West), 81-197 ;
of Lake Nyasa, 83, 90-

91 ; Tanganyika, 83, 92-93, 191 ; Victoria

Nyanza, 83, 01-92.

Phytophthora infestans, De Ihtry, 446,

Picea, Link, distrib., 204; mentioned, 199;

of Centr. Kurope, 200 ;
— Grinnell

Land, 206 ;
— Nebraska, 200

;

Spitzbergen, 200

;

W.China, 199.

ajanensis, Fisch., distrib., 203, 204.

Aleockiana, Can:, distrib., 203.

asperata, Mast., distrib., 203.

aurantiaca, Mast., distrib.. 203

brachytila, Mast., distrib., 203.

excelsa, Link, 210 ;
mentioned, 222.

Glehni, Mast, distrib., 203.

likiangensis, Mast., distrib., 203.

Mastersii, Mayr, distrib., 203.

Maximowiczii, lleyet distrib.. 20:1.

Xeoveitchii, Mast.., distrib., 203; of

Centr. Chinn, 199.

obovata, Ledeb., distrib., 203
;

of X.

China, 198.

Omorica, Mast, distrib., 204.

polita, Carr., distrib., 204.

purpurea, Mast, distrib., 204.

retroflexa, Mast., distrib., 203.

sitchensis, Trautv. $ Met/., distrib., 204.

Watsoniana, Mast, distrib., 203, 204.

Wilsoni, Mast., distrib., 203 ;
of Centr.

China, 200.

Picris hieracioide?, Linn., 210.
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Pieris ovalifolia, II Don, 313.

Pilea aquarian, Dunn*, 36G.

pumila, A. Gray, mentioned, 306.

Pinellia Browniana, Dunn*, 370.

cordata, N. E. Br., 371.

Vii.es of Northern China, 198.

Piiiguicula, Toum., in Mexico, 431 ftnote.

Pinnularia biceps, Greg., 165.

Pinus, Toum., 207 ; distrib., 204 ; in

Mexico, 431, ftnote; mentioned,

199 ; of Greenland, 200; — Grinnell

Land, 200; — W.China, 199.

Annandi, Franch., distrib., 202, 204.

Bungeana, Zucc, distrib., 202, 204
;

ofN. China, 198.

densiflora, Sieb. $ Zucc, distrib.,

203.

dentata, Mad., distrib., 203, 204; of

S.W.China, 199.

formosana, llayata *, 297.

Henryi, Mad., distrib., 203, 204; of

Centr. China, 198.

insularis, Endl, distrib., 204.

Khasya, lioyle, distrib., 204.

koraiensis, Sieb. $ Zucc, distrib.,

203.

luchuensis, Mad., distrib., 203.

mandshurica, Mupr., distrib., 203.

Massoniana, Lamb., distrib., 203; of

N. China, 198.

montana, Mill. (?), 220.

Montezurase, Lamb., in Mexico, 432.

parviJlora, Sieb. $ Zucc, mentioned,

298.

prominens, Mad., distrib., 203, 204;
of S.W. China, 199.

scipioniformis, Muxt.. distrib., 203,

204; of Centr. China, 198.

sylvestris, Linn., 210.

Thunborgii, Pari., distrib., 203.

yunnanensis, Franch., distrib., 204 ; of

S.W. China, 199.

Piper capense, Linn./., 278.

dindigulense, Mir/., 364.

Putokadsura, Sieb. $ Zucc, 365.

Piperacese, 39, 40; from Fokien, C64 ; from
Ruwenzori, 278.

Piperales, primitive features, 43 ; in-

florescence, 39 ; seed-development, 40.

Pircunia abyssinica, Moq., mentioned, 277.

Pistia Stratiotes, IJnn., 18, 25.

Pittosporene from Pahang, 303.

Pittosporiun ferrugineum, Dryand., men-

tioned, 304.

sp., 303.

Placodermne (Sub-fam.), 108.

Plankton, Chlorophyceous, 92 ; of African

lakes, 81 ; from Lake Xyasa, 18; from

Lofu River, 90, 97 ; from Tanganyika,

20.

Plant-remains from Norfolk and Suffolk,

list of, 209.

Plantaginea), fossil, 210; from Ruwenzori,

277.

Plantago palmata, Hook. /., 277 ; men-
tioned, 231.

Plants from Mt. Ruwenzori (Rendle, Baker,

& Moore), 228-278.

Platanthera bifolia, Rich., 392 5 ; abnor-

mal, 3, 4.

var. tricalcarata, Somm., 394.

chloranthn, Oust., 1.

var. tricalcarata, Hemsl*, 4, 5,

;;<

ciliaris, Lindl, spurless, 393.

flmbriata, Lindl., spurless, 393.

hypcrborea, Lindl, spurless, 393.

Platanus, Toum., in Mexico, 431 ftnote.

Platyclinis gracilis, Hook.f., 323.

Kingii, Hook.f.. 323.

Platystoina africauum, Beauv., 271.

Plectonema, Thur., 173.

Tomasinianum, Born., 173.

Wollei, Farlow, 93, 173, 191; in

table, 89; mentioned, 175, 176.

Plectranthns albus, Gurke, mentioned,

272.

Sehimperi, Vatke, 272 ; mentioned,

231.

Wollastoni, S. Moore*, 272; men-
tioned, 231.

Plenrococeacea? from Tanganyika, 131.

Pleurodynia attenuafum, W. Sm., 157.

nodiferum, (J run., 157.

Spenceri, \V. Sm., var. nodifera, Van
Heurek, 157.

Pleurotacmium, Kay., 110.

caldense, Nordst., 111.

forma africana, G. S. Wed *
T 111.

coronatnm, liabenh., 110.

Ehrenbergii, 7)c Ban/, 111.

elatum, Borge, 111.
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Pleuro taenium datum, var. conjunctum,

W. $• G. S. West, 96, 111.

maximum, Lund., 111.

subcoronulatum, W. £ G. 8. West,

110; c/. 90.

, var. detum, W. $ G. S. West,

110..

Trabecula, TJ/irenb., 111.

Plumbagineao from Ruwenzori, 207.

Plumbago zeylauica, Linn., 207 ;
men-

tioned, 229.

l'oa glacials, Stapf, 241 ; mentioned, 233.

Podocarpus, V Merit., mentioned, 199, 200,

231 ; of S. China, 198 ; S.W. China,

199; W.China, 199.

argottenia, Hance, di&trib., 202, 204.

bracteata, Illume, 333.

chinensis [Sweet], diatrib., 202, 20-1.

cupressma, A. 2>r., oo.j.

latifoiia, Watt., distrib., 202.

macrophylla, Wall., distrib,, 202.

neriifolia, I). Don, distrib., 202.

sutchuenen&is, Franch., distrib., 202,

204.

Polemonium, Linn.,, referred to, 374.

Pollen of Phanerogams, 31 ; of Solan urn,

448, pi. 49.

Polychaitophora laniellosa, W. § G. S.

West, mentioned, 280.

simplex, G. 8. West *,279; mentioned,

281.

Polycystis mruginom, Kiitz., 186.

prasina, "Wittr., 180.

viridis, A. Br., 180.

Potyedrium hbulatum, Nan., 143.

minimum, A. Br., 142.

tetraedricum, Nag., 143.

trigonwn, Niig., 142.

/3. bifurmm, Wille, 143.

Polygala Latouchei, i%e£ §* Franch., 357.

inonticola, ItidL*, 303.

persicaritefolia, 1>C, 242 ;
mentioned,

231.

venenosa, Jus*., mentioned, 303.

fromPolygalacere from Fokien, 357 ;

Ruwenzori, 242.

Polvgonacese, fossil, 210 ; from Ruwenzori,

277.

Polygonum africanum, Meissn,, 20.

amphibium, Linn., 210, 219.

aviculare, Linn., 210, 219.

Polygonum barbatum, Linn,, 20.

Convolvulus, Linn., 210, 219.

glabrum, WilUL, 20.

lanigerum, 7?. jffr., var. africanum,

Meissn., 20.

Persicaria, Linn., 210, 219.

Polvosma coriacea, King, 302, 307.

kete-virens, GV/^, ;^07.

Polypetalse, floral envelopes, 50 ;
from

Pahang, 303; from Ruwenzori, 241.

l\>lypodiumcucullatuni, Arcs $f
Illume, &) 1.

hirtum, Hook., 334.

laciniatum, Illume, 335.

stenopbyllum, Illume, 334.

004.streptopliyllum, Baker,

vomilosum. Illume, 334,

AVrayi, Baker, 335.

Polypoms cristatus, i*V., 411.

Eckloni, Ilenn.i 411.

elegans, IV., 410; distrib., 408.

gilvus, Schivein., 410 ; distrib., 408.

nanus, Massee, 410; distrib., 408.

ochroleucus, Fr., 411.

varius, i7
/*., 411.

Polvstachva Adansonia?, Reich!/. /., men-

tioned, 230.

bicarinata, RouUe*, 230.

cultrata, LindL, mentioned, 236.

Doggettii, Rendle £ Rolfc * 235; men-

tioned, 232.

gracilenta, KranzL,236- mentioned, 232.

Rendlei, Rolfe, mentioned, 235.

Woosuami, Rendle*, 235.

6?. 2? IF. Meyer,Polystictus sanguineus,

27,410; distrib., 408.

sp., 27.

Polytrema, C. li. Clarke, referred to, 7.

Polyzonia jungermannioides, J. Ay,, 444,

Populus, Linn., 40; derived from entomo-

plrilous ancestors, 41.

>lauea, Haines, mentioned, 41.

Poria citrina, Massee, 410.

vaporaria, Fries, 410 ; distrib., 4°8.

Potamogeton, Linn., paucity in African

lakes, 12,

crispus, Linn., 24, 211.

heterophyllus, Schreb., 211.

javanicus, Hassle, 18, 24.

Livingstonei, A, llenn., 23 ; men-

tioned, 19.

lucens, Linn,, mentioned, 220.
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Potamogeton natans, Linn>
9
211, 220.

obtusifolius, J/e/tf. # AW«, 211, 220,

peetinatus, Linn., 23, 211; mentioned,

18, 19.

perfoliate, Linn., 211, 220.

preelongus, Wulft} 211,

pusillus, Linn., 211, 220.

Schweinfurthii, ^(. Z?e?m., 23; men-
tioned, 18.

trichoides, Cham., 211.

Potatoes, experiments on (Sutton), 446-

451.

Potentilla palustris, Scop., mentioned, 222.

silvestris, Neck., 209, 214.

Pre-(!lacial Flora of Britain (Mr. & Mrs.

Reid), 206.

Preservation of fossil fruits and seeds, 208.

Primitive Augiosperms, 60, cf. 35; peri-

anth of, 49, 50.

Priuiulaceae from Ruwenzori, 267.

Proangioapennea}, 33, 60; a hypothetical

group of extinct plants, 33.

Pro-anthostrobilus, 37, 58, 75.

Prothalli, male and female, 31.

Protococcacere from Tanganyika, 135, 196.

Protococcoidere of Lake Nyasa, 90 ; from

Tanganyika, 131, 191 ; of Victoria Xvanza,

91.

Protococcus yigas, Kiitz., 146.

Prunella vulgaris, Linn,, 210, 218.

Primus apinosa, Linn., 20!).

Pseuderantheiuea?, mentioned, 7.

Pseudolarix, Gord., mentioned, 190.

Fortunei, Mayr
}
distrib., 203, 205.

Psophocarpus palustris, Desv., 247 ; men-

tioned, 230.

Pseudotsuga, Carr., ment'oned, 199.

japonica, llayata, distrib., 203,

205.

Psychotria, Linn., mentioned, 256.

Pteridophytes, 32 ; alternation of genera-

tions, 31 ; from Pahang, 333 ; hetero-

sporous, 33 ; strobili of, 38.

Pteridospermea}. 30, 76 ; foliage, 35 : fructi-

fications, 07 ; leaves, 70 ; stems, 70.

Pterocarya caucasica, C. A. Mey.
}
mentioned,

921mm W X •

Ptymglottis, ITallier f., 6, 7, 9, 10 ; corolla,

8 ; leaves, 8.

anisophylla, Ilallier f., 17.

Ptyssiylottis dispar, Ilallier f., 16.

frutescens, Ilallier f., 16.

hirsuta, Ilallier f., 9, 10.

lanceolata, Ilallier f., 12.

leptoneura, Hallier f., 13.

pieta, Hallier f., 7.

procridifolia, Ilallier f., 15.

radicom, Ilallier f., 6, 7.

Pycnophyllum, licmy
}
mentioned, 3.

Pycnostachys Elliotii, S. Moore *, 275

mentioned, 232.

urtictefolia, Baker, 275.

Pycreus Mundtii, Nees
}
18, 25.

Pyrola, Tourn., in Mexico, 431 ftnote.

Pyrus Aria, Ehrh., 209, 214.

granulosa, Bertol
y
306.

Malus, Linn., 209.

Quercus, Tourn,, in Mexico, 431 ftnote.

Blumeana, Korth., mentioned, 367.

Edithae, Skan, 366.

Ilarlandi, Ilance, var. integrifolia,

Dunn *, 366.

Rassa, Miq., 322.

ltobur, Linn., 210.

ttkaniaua, Dunn*, 366.

thalassicn, llancc, var. obtusiglaus,

Dunn * 366.

a i>Ragged Jack " Kale, cross-fertilization of,

347 ; mentioned, 338
; pollination of,

340.

Ranales, double perianth, 50
;

primitive

features, 49; theoretic starting-point of

Dicotyledons, 39.

Raniinciilaceoe, fossil, 209 ; from Kuwen-
zori, 241

;
presenting primitive features,

45, 46.

Ranunculus, Linn., mentioned, 207.

acris, Linn., mentioned, 212, 222.

aquatilis, Linn., 209, 211.

bulbosus, Linn., mentioned, 212, 222.

Fiearia, LAnn.
}
mentioned, 222.

Flammula, Linn., 209, 211.

Lingua, Linn., 209, 211.

membranaceus, Fres., 242 ; mentioned,

222,231.

nemorosus, DC, 209, 212; men-
tioned, 222,
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Ranunculus oreophytus, Delile, 242 ; men-

tioned, 233,

pinnatus, Oliver, 242.

repens, Linn., 209, 212.

sceleratus, Linn., 209, 211.

sp., 209, 212.

Rape, cross-fertilization of, 347 ; varieties,

mentioned, 341.

Red Sea Algie (Gibson), 441.

Eeid, Clement, coinm. (E. M, Reid), 454.

Reid, Clement, and Mrs. Reid, Pre-Glacial

Flora of Britain, 200-227.

Reid, Eleanor M., Method of disintegrating

Peat containing" Fossil iSeeds, 454-45/

.

Rendle, Dr. A. 13., Monocotyledons of Ru-

wenzori, 234-241 ;
Report on Dr. W. A.

Cunnington's Exped. to Tanganyika, 18-

Rendle, Dr. A. R., E. G. Raker, & S. L.

Moore, on Plants collected on Mt. Ru-

wenzori, 228-278.

Report on Results of Third Tanganyika

Exped. (Rendle), 18-28.

Reptiles, distrib. in .Mexico, 434; cf. 439

ftnote.

Reseda, Toum., 45.

Resedaceee, stamens, 08.

Retinospora, Sieb. $ /nee., distrib., 201.

Revision of Codonajms, Wall. (Chipp), 374

;

Illiyera, Blume (Dunn), 290-297.

Rhamnaceie, fossil, 209 ; of Ruwenzori, 245.

Rhanmus Frangula, Linn., 209, 214.

Rhamphicarpa Ilerzfeldiana, Vatke, 2G8
;

mentioned, 230.

Ithaphidium, Kiitz,, 285.

aciculure, A. Br., 140.

Chodati, Tanner-Fullemann, 288 ftnote.

fasciculatwn, Kiitz., 140.

fractum, W. & (J. S. West, 288 ftnote.

polymorphtim, Fresen., var. mirabile,

W. &, G. 8. West, 288 ftnote.

var. spiral?, W. & G. S. West, 140.

Rhizophoreae of Paining, 307.

Rhizosolenia, Ehrenb., not found in African

Lakes, 84.

Rhodamnia trinervia, Blume, 307.

Rhododendron elegans, Midi.*, 314.

longiflorum, Lindl, 314.

malayanum, Jack, 313.

Wrayi, Kiny $ Gamble, 314.

Rhodoleia Teysmanni, Miq., 307.

Rhoicosphenia curvata, Gran., 197.

Rhophalodia, (). MiilL, 101.

gibba, O. MiilL, 1(51.

var. ventricosa, 0. MiilL, 101.

ibberula, O. MiilL, 101.

racilis, O. Midi, 102.

var. impressa, 0. MiilL, 102.

var. undulata, O. MiilL, 162.

hirudiniforinis, O. MiilL, 107.

vermicularis, O. MiilL, 162.

Rhus sylvestris, Sieb. fy Zucc, 358.

Rhytiglossa, Xees, 0.

radicosa, Xees, 6.

Richteriella, Lemm.
}
143.

botryoides, Lcmm., 143.

ylobosa, Lemin., 143.

Ricinus, Linn., mentioned, 08; stamens,

01.

Ridley, II. N„ Collection of Plants from

Gunong Taban, Pa-hang, 301-336.

Rivularia, Ay., 182.

dura, Hot /ty i82.

echimdota, Turn., mentioned, 183.

D West

hematites, Ay., mentioned, 182.

Rivulariaceas of Tanganyika, 180.

Rocky Mountain flora alluded to, 430,

Rosa, Tourn., mentioned, 207.

Rosacea*, fossil, 209 ; from Fokien, 359
;

from Pah an g, 300 : from Ruwenzori,

249.

Rossellinia aquila, Be Xot., 412.

Rostellularia snrmentosa, Zoll., ; a species

of Rungia, 7.

Rothmannia (§ Gardenia), 418.

Rubiacese, fossil, 210; from Fokien, 301;

from Pahang, 310; from Ruwenzori,

254.

Rubus, Toum., mentioned, 350 ; species

cannot be distinguished as fossils,

207

.

r

Doggettii, C. H. Wright, 249 ; men-

tioned, 232.

fruticosus, Linn., 209, 214,

Idaeus, Linn., 209, 214.

pectinellus, Maxim., 359.

runssorensis, EnyL, 249 ; mentioned,

232, 233.

rusticanus, E* Merc, mentioned, 355
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Rubus trifidus, Tkunb., 3o9.

iiuellia patula, Jacq., 270 ; mentioned,

229.

Rumex abyssinicus, Jacq., 277 ;
mentioned,

231.

Acetosella, Linn., 210, 219,

acutus, Linn. ?, 210, 219.

crispus, Litin., mentioned, 219.

Ilydrolapathum, Jluds., 210, 219.

maritinms, Li)ni.
}
210, 219.

obtusifolius, Linn., 210, 219.

Steudelii, llochst., 277 ; mentioned,

231.

Rungia sarmentosa, C. />. Clarke, 7.

Kutaceae from Pabang, 300.

Ruwenzori Mountain, Notes on its Vege-

tation, 228; Plants collected by Dr. A.

G. F. Wollaston (Kendle, Baker, &
Moore), 228-278.

Sabia discolor, Dunn *, 358*

japonira, Ma.vim.
}
mentioned, 358.

Sabiacea) from Fokien, 358.

Saccobolus depauperatus, Behm, 410.

Saccoderma? (subfam. Desmid.), 107.

Sagittaria sagittifolia, Linn., 21 1, 220.

Salacia perakensis, Kiny, 300.

Salicaceoe, 40.

Salicornia fruticosa, Linn., from Suez, 445.

Salix, embryology of, 40-41 ; entomopbily,

40-41.

cinerea, Linn t) 210.

Salvia Bowleyana, Dunn *, 303.

miltiorbiza, Bunye, mentioned, 303.

Salvinia bastata, Desv., 26.

Sambucus, Town., in Mexico, 431 ftnote.

nigra, Linn., mentioned, 222.

Sanicula europa?a, Linn., 253 ; mentioned,

231.

Sapindaceas, fossil, 209 ; from Fokien, 358

;

from Pabang, 322.

Sargassum erispum, Forsk,, 443.

dentifolium, J. Aff., 443.

latifoliutn, J. Ay., 443.

var. zanzibariea, HaucJc, men-

tioned, 443.

subrepandum, J. Ay.
y
443.

Satyrium erassicaule, liendle, 237; men-

tioned, 231, 232.

Saxifragaceaj from Pahang, 300.

Seenedesmus, Meyen, 138, 287.

acutiformis, Schroder, 138.

var. brasiliensis, JV. fy G. S. West,

138.

var. sjrinulifer
t
'W. & G. S. West,

138.

acutus, Meyen, 139.

areuatus, Leinm., 138.

bijugatus, Kiitz., 138.

forma arcuata, W. fy G. S. West,

92, 90.

var. brasiliensis, If. § G. S. West,

138.

brasiliensis, Hoblin, 138.

caudatus, Corda, 139.

denticulatus, Layerh.
r
91, 138.

var. linearis, Hansy., 97, 138.

var. Uneatus, West, 138.

obliquus, Kittz., 97, 139.

obtitsus, Meyen, 138,

opoliensis, Ricbter, 139.

quadricauda, Breb., 92, 139.— var. maxim us, W.fyG.S. West, 139.

var. opoliensis, W.SfG.S. JF^/,139.

radiatus, Reinsch, 140.

Sell ima Noronba3, Beinw., 305.

Scliizrca malaceana, Baker, 335.

Scbizaudra elongata, ltook.f., var. longis-

sima, Dunn *, 354.

Scbizoglossum eximium, N. L\ llr., 207;

mentioned, 230.

Schizophyllum commune, Fr., 27, 410

;

distrib", 408.

Schizostauron, Grun.
}
150.

Crucicula, Gran., 150.

Scliizotbrix, Kiltz., 172.

lacustris, A. Br., 172.

Schrammia barbata, Dang., 184, 281 ftnote.

Sciadnpitys, Sieb. 8? Zucc, distrib., 202,

204; mentioned, 199.

Sncindapsus Scortecbinii, Hook./., 332.

Scirpus filipes, C. B. Clarke, 371,

fliiitans,Zt??u.,211; seeds from pent, 455.

lacustris, Linn,, 211.

pauciflorus, Light/., seeds from peat,

455.

Tabernaemontani, C. C. Gmcl, 211.

Scrophularinea3, fossil, 210; from Fokien,

362; from Ruwenzori, 208.

Scutellaria luzonica, Bo/fe, 364.

Scytonema, Ay., 168.
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Scytonema cincinnatum, Tkur., 168.

eoactile, Montague^ 190,

crispum, Horn., 108.

Jiguratum, Agv 108,

mirabile, Born., 108.

Scytonemaceee, 108, 190.

Sedum ruwenzoriense, linker jf.*, 251

;

mentioned, 232, 233.

Volkensii, Engl., mentioned, 233.

Seeds, fossil, in peat, 454.

Selaginella atroviridis. Spring, 335.

plumosa, Baker j 335.

Wallichii, Spring, 335.

Selenastme, 138.

Selenastruin, lieimch, 141.

gracile, Beinsch, 91, 141.

obesum, West, 141.

Selenospheerium Hathoris, Colin, 137.

Suuecio. Tourn., in Mexico, 432.

adnivalis, Stapf
}

203 ; mentioned,

233.

denticnlatus, Engl., mentioned, 265.

g-ynuroides, #. Moore*, 203; men-

tioned, 233.

Jolmstoni, Oliver, mentioned, 233.

jugicola, -S
f

, Moore*, 204; mentioned,

232.

keniense, Baker f., mentioned, 233.

macropappus, Sch.-Bip., 203.

multieorvmbosus, Klatt. 203.

ocliroearpus, Oliver ty lliem, men-

tioned, 205.

scrophulariifolius, O. Hoffm., men-

tioned, 204.

sycephyllus, >S'. Moore, 203; mentioned,
"
232.

Wollastoni, & Moore*, 2(54; men-

tioned, 231.

Sequoia, EndL, in Greenland, 200; of \V.

Europe, 200.

Sexual theorv, 31.

Sida rhombifolia, Linn,, mentioned, 231.

var., 243.

riparia, llouhst., 243.

spinosa, Linn., 243 ; mentioned, 229.

Sikkim flora, mentioned, 190,

Silene adenocalvx, Williams, 403; men-

tioned, 396.

Cflespitella, 1/ illiams
f
403 ; mentioned,

396.

cretacea, Fisch., mentioned, 404.

N. JOUHN.—BOTANY, VOL, XXXVIII.

Silene Moorcroftiana, liohrb., forma nana,

llook.f., 404 ; mentioned, 390.

Olgce, Kohrb., 407.

subcretacea, William**, 404.

tenuis, Willd., mentioned, 103.

viscidula, Franch., 407.

AValtoni, Williams *, 404 ; mentioned,

390.

Smilax hevis, var. ophirensis, A. DC, 370.

Smithia seschynomenoides, Wc/tc, men-

tioned, 247.

ruwenzoriensis, Baker/.*, 240.

spluerocepbala, Baker /., mentioned,

247.

Solanaceie, fossil, 210; from Kuwenzoii,

208.

Solanum, Tourn., mentioned, 230; tuber-

bearing species (Sutton), 440 453.

aeuleastrinn, Dun., 208 : mentioned

(err. typ. aculeatum), 231.

Commersonii, Dun., 440-453.

"Violet," Laberoerie, 417, 451,

453.

Dulcamara, Linn., 210.

etuberosiuu, Lindl., 448 453.

Fendleri, A. Gray, 448.

Maglia, Schlecht, 440, 451.

hybrid, 440.

polyadenium, Greenm., 448, 453.

runsorieuse, C. If. Wright, 208 ; men-
tioned, 232.

tuberosum, Linn., 447 453.

Paulsen's " Blue Giant," 447,

451,452.

var., 448.

var. boreale, 448-453.

verrueosum, SehhehL, 448, 453.

Sommier, Cav. Z., on peloi ia in Platautliera,

394.

Sonchus, Tourn., mentioned, 222.

Eipontiui. Ase/iers., 205.

var. pinnatifidus, Oliver $ Hiern,

265 ; mentioned, 230.

Sonerila, Boxb., mentioned, 311.

lieterostemona, Naud., 308.

paradoxa, Naud., 308.

suflruticosa, Stapf ty King, 308.

Sonora, mentioned, 430.

Sophora Frauchetiana, Dunn*, 358,

Sopubia ramosa, UochsL, 208 ; mentioned,

229.

2n

i

.
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Sorastrum, Kiitz.
^ 137,

Hath oris, Schmidle, 137.

spinulosum, Nay., 196.

Sordaria curvula, l)e Ban/, 415.

platyspora, Pknvr., 415.

pleiospora, Wint., 415.

sp., 415; mentioned, 414.

Southern or hot country species, 439, cf.

435,

SjHtrattanthelium, Mart., 292.

Sparganium erectum, Zm»,, 211.

Spnthicarpa, Hook., 43.

Spathodea campanulata, Beam\, 269; men-
tioned, 229.

Spaf.hoglnttis aurea, LindL, 328.

»'/«///, Hook, f., 328.

Species, their ureal density (Gadow), 437.

Spennatophyta, Fern-like, 30; of Pahang,

303.

Sphacelaria rigida, Kiitz., 444.

Spluerocystis, Chodat, 140.

Schroeteri, Chodat, 9(5, 97, 146; not

found in African Lakes, but in

Lol'u River, 84,

Splneroyonimn incritstans, Rostaf., 184.

Spluerozosma, Corda, 131.

excavatum, Raffs, 131.

Spfaerozyga inaqualis, Kiitz., 170.

Sphagnum, DHL, from Outer Hebrides,

283-284.

Junghuhnianum, Dozy ty MolL, 335.

Sphiuctosiphon, G. S. West*, 145; men-
tioned, 20.

polymorphic G. S. We*t, 145; men-
tioned, 20, 82, 91.

Spilanthes Acmella, Linn.) 23.

Spiraea, Linn., in Mexico, 431 ftnote.

Bluniei, G. Don, var. Maximowiczii,

Burnt *, 359.

Mm imowiczii, Schneider, 359.

pnmifolia, Sieb. § Zucc, var. integri-

folia, Dunn *, 359.

Ulmaria, Linn., 209.

Spirogyra, Link, 96; sterile species, 107.

acquinoctialis, G. 8. West*, 105.

bell is, Cleve, 106.

var. minor, G. S. West *, 106.

crassa, Kiitz., mentioned, 107.

decimina, Kiitz*, 106.

forma tropica, W. & G. 8. West*,

Spirogyra decimina forma, W. <§ G. 8.

West, 106.

Fiilleboruei, Schmidle, 106.

longata, Wittr., mentioned, 105.

neglecta, Kiitz., 106.

var. ternata, W. § G. 8. West,

106.

nitida, Link, 106.

porticalis, Clevc, 105.

var. africana, G. 8. West*, 105.

Schmidtii, W. $ G. 8. West, mentioned,
105.

sp., 105.

ternata, Ripart, 106.

Spirulina, Turp., 178; cf 86 ftnote;

cells, 93.

gigantea, Schmidle, 179.

Gomontii, Gutw., 179.

laxissima, G. 8. West * 93, 175; men-
tioned, 86 ftnote, 90.

Princeps, W. $ G. 8. West, 179.

subsalsa, Gomont, 178.

tenuissima, Kiitz., 178.

Sporophylls, their function, 37.

Sporormia ambigua, Niessl, 416.

intermedia, Auersw.,416.

pascua, Niessl, 416.

Spruces of China, distrib., 204.

Spyridia Mamentosa, J. Ay., 445.

/ Jiien-

i

106.

tioned, 231.

arveusis, Linn., 210, 218.

palustris, Linn., mentioned, 218.

sylvatica, Linn., 210, 218.

Stamen as sporophyll, 48 ; as male orjrans,

31.
'

aurastrum, Meyen, 124; from Victoria
Nyanza, 92.

acanthastrum, W. Sf G. 8. West, men-
tioned, 130.

alternans, Breh., 125.

anatinum, Cooke § Wills, 129.

var. subglabrum, G. 8. West*,
129.

angulare, W. li. Turn., mentioned, 126.

aspinosimi, Wotte, mentioned, 130.

brevispinum, Breb., 124.

var. inerme, Wille, 124 ; men-
tioned, 91.

contortum, Help. ,xnr .pseudotetracerum,
Nordst., 127.
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StaurastrumCunningtonii,£.#. West*, 127.
(

Staurastrum tohopekal'gense, var. qua Ir-

an gul are, W* 4" #. & TJ'roif, men-

tioned, 130.

turgescens, 2)e 2\
7
o£., 125.

Stauroneis, Ehrenb., 15(3.

anceps, Ehrenb., 156.

Crucieula, Cleve, 156.

Crucicula, W, Sm,, 154.

Staurosira, Ekrmb., mentioned, 149.

Stellaria aquatica, Moench, 209, 21:5.

arenaria, Maxim., 397 ; mentioned, 895.

Boraeana, Jord*
f
mentioned, 207.

bulbosa, Hook, f,, 397.

Cherlerise, Williams, 397 ; mentioned,

395.

Davidii, var. himalaica, Franch., 397.

cuspidatum, Brcb., 124.

denticulatum, Arch., 127.

Dickieij ifa^t, 124.

echinatum, Breb., 125.

elongatum, Barker, 286.

gmdle, £fcgfe, 91,128.

var. elegantulum, W". 4" ^- &
WW, mentioned, 128.

— var. Xyansfe, G. S. West *, 128.

— var. protractum, G. S, West*

128.

- var, subornatum, Schmidle, 82,

128.

pracilUmum, W. $ G. S. West, 128.

leptocladum, Nordst., 129.

forma africanum, G. S. West*,

129; mentioned, 90, 91.

Libeltii, Bacib., mentioned, 126.

limneticum, Schmidle, 129 ; mentioned,

82, 91 ;
plentiful, 85.

var. aculeatuin, Lemm n 130.

longiradiatum, W. fy G. S. West, 128.

margaritaceum, Menegh., mentioned,

127.

monticulosum, Breb., 126.

var. bidens, G. S. West *, 126.

var. bifarium, Nordst,, mentioned,

126.

mutabile, W. B. Turn., 127.

nonanum, W. B. Turn., 130.

Ophiura, Lund., mentioned, 85.

orbiculare, Menegh^ 125.

var. depressum,i2oy 8f Biss., 125.

pilosum, Arch., 125.

var. minimum, G. S. West * 125,

polymorphum, Breb., 127.

pseudotetraceruin, W. $ jr<

127.

puDctulatum, 2??v'£., 125.

quadrangulare, BrSb., 126.

var. attenuatum, Nordst., 126.

setigvrum, GVeiv, 126.

var. Nyansre, Schmidle, 120.

anense, Liitkem., 125.

subgemmulatum, If". # <7. S. West,

127.

Submanfeldtii, IF. £ <?. & H'W, 128.

tetracerum, ito//*, 127,

tohopekaligense, WVte, 130; men-

tioned, 91

dianthifolia, Williams *, 396 ; men-

tioned, 395.

graminea, Zm«v 395 ; mentioned, 395.

gyangtsensis, Williams, 396 ; mentioned,

*395.

Ilolostea, Itk, 209, 213.

lanata, Hook.f., 397 ; mentioned, 395.

media, Villars, 209, 213 ; mentioned,

207.

neglecta, Weihe, mentioned, 207.

subunibeilata, Edyvic, 396; mentioned,

395.

Stemonites Friesiana, Be Bary, 412.

fusca, Rost., 412.

Stephanodiscus, Ehrenb., 148; mentioned,

93 ; of Xyasa, 91

.

Astnea, Gran,, 148.

var. minutulus, Gran., 148.

var. spinulosus, Grim., 148.

Stereocaulon coral loides, Fries, 336.

Stereum lobatum, Fr., 411.

Stigeoclonium snbidiyeriun, Kiitz., 101.

Stigonema, Ag<, absent from Tropical

Africa, 97.

Stigonemacere of Tanganyika Exped
, 97,

167 .

Stratiotes, Linn., mentioned, 221,

Aloidea, Linn., 210.

Streptocarpus ruwenzoriensis, Baker, 269;

mentioned, 230.

Strigahermonthica, Benth.,268; mentioned,

229.

Strobilomyces strobilaceus, Bert., 411.

Strobilus Theory, 43.
ftp /

Stumpdorn, 425.
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Styraceae, 315,

Subularia monticola, A. />7\, 242 ; men-
tioned, 233.

Suriraya, auct., 160 = Surirella, Turp.

Surirella, Turp., 104; of Nyasa, 91 ; of

Tanganyika, 92; of Victoria Nyanza,

91.

bifrons, Kiitz.
9
104

; mentioned, 91.

var, intermedia, O. Mull., 164.

var. tumida, O. MiilL, 104; men-

tioned, 165,

constricta, Ehrenb., 1 65; mentioned,

100.

var. africana, O. Mull., 105.

diaphana, lllvisch., mentii nod, 105,

Fiillebornii, O. 4//V//,, 104; mentioned,

01.

var. elliptica
y
O. Mull., 104.

linearis, 7f. &//., 105; mentioned, 166.

Malombse, O. Mult., 104; mentioned,

91,1(15.

nobilis, W. Sin., 164.

Nyasses, O. Mull., 165; mentioned, 91.

var. Sagitta, O. MnlL, 165.

obtusiuscula, (?. & fFi?$£*,165; men-

tioned, 92.

plana, Cr. & West*, 105 ; mentioned,

Q9

robusta, Ehrenb., 104.

—— var. splendid a, Fan Heurck, 97,

164.

St, lea, Kiitz., 100.

splendida, lviitz., 104.

striatula, Turp., 106 ; mentioned, 92,

191.

Tanganyika}, fr. *S. West*, 100; men-

tioned, 92, 191.

tenera, Greg., mentioned, 105.

Surirellacere, of Tanganyika, 104; Victoria

Nyanza, 85.

Sutton, A. \V., Prassica crosses, 337-349.

Swede, or Swede-turnip, cross-fertil., 347;

foliage, 342, 34:), 340 ; mentioned, 338,

339, 341, 340; pollination, 340; seeds,

340.

Sycopsis Dunnii, HemsL, 359.

Symplocos adenoplivlla, Wall., 315.

Scortecliiuii, Eintj Sf Gamble, 315.

Synedra, Ehrenb., 149, 80 ttnote.

Synedra Acus, Kiitz., 150, 151 ; mentioned

92,93,96, 192.

var. delicatissima, Grim., 150,

151 ; mentioned, 96.

— var. revaliensis, G. S. West*, 99.

asterionelloides, O. Mull, 151.

berolinensis, Lemm., mentioned, SO

ftnote, 151.

biceps, \V. Sm., 152.

Ounningtonii, Q. 8. We$t*,\&\.

delicatissima
t
AV. Sm., 150, 151.

rfissipata, Kiitz., 102.

Leinmermannii, W. $ G. S. Wed,
mentioned, 104.

limnetica, Lemm., mentioned,

80 ftnote, 151.

lunaris, Ehrenb., 152.

Nyansae, G. S. West*, 149.

oxyrhynchus, K'utz., mentioned, 149.

Palea, Kiitz., 103.

pulchella, Kutz., 150.

radiant, \Y. Sm., 150.

revaliensis, Lemm., 150, cf. 80 ftnote;

mentioned, 151.

splvndens, Kiitz., 150.

Ulna, Ehrenb., 97, 150; mentioned,

149.

var. splendens, Van Ileurck, 97,

actinastroides, Lemm.,, 151

tioned, 80 ftnote, 92.

• men-

1 50.

Systematic Position of Hectorella cmpitosa,

Hook. f. (Ewart), 1-3.

Sze-Chuan, Conifers of, 198.

Tabellaria, Ehrenb., disposition of frustules

in, 85 ; not found in African Lakes,

84.

flocculosa, Kiitz., observed in Angola,

84.

Tamitis blechnoides, Sw., 335.

Tainia Dunnii, liolfe*, 308,

grandiflora, Hid/.*, 328.

latilingua, Hook, f., mentioned, 309.

speciosa, lilume, 328.

vegetissima, RidL *, 328.

Taiwainia, Hayata, distrib., 201 ; men-
tioned, 199, 299, 300.

cryptomerioides, Hayata, distrib., 202.

Tanganyika, Anabaena of, 91 ; Algee from,

97; Chlorophyceae of, 99; Diatoms of,

92; Freshwater Alga 1 and Phytoplauk-

ton of (West), 81 97; Phytoplankton

f
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of, 83, 92; Plankton from, 81; Plants

from the three Lakes, 18, 28.

Taraxacum, Linn., mentioned, 222.

Tauschia, Schlecht, in Mexico, 431.

Taxacese of China, 198.

Taxodium, HicL, distrib., 201 ; of Green-

land, 200; of Grinnell-land, 200; of W.

Europe, 200.

Taxus, Tourn., distrib., 201 ;
mentioned,

199; of Greenland, 200.

baccata, Linn., 210 ; distrib., 201, 202

;

ofW. China, 199.

Tephrosia bracteolata, Quill 8f Perr., men-

tioned, 246.

paniculata, Wetw., 24G ; mentioned,

280.

Ternstrcemia aneura, Miq., 305.

japonica, Thunh., 304; mentioned,

305,

Ternstroemiaceee of Fokien, 355 ; of Pahang,

302, 304.

Tetracentron, Oliver, primitive feature, 46.

Tetracoccus, Weet
y
144.

botrvoides, West, 144.

Tetraedrese, 142.

Tetraedron, Kiitz,, 142 ;
mentioned, 287.

bifureum, Lagerh., 143.

lobuliitum, Hansg., 143.

minimum, Hansg., 142.

platyisthmum, G. 8. West, 286.

regulare, Kiitz., 143.

trigonum, Hansg., 142.

Tetrapedia, Ileimch, 186.
^ _

^laucescens, Boldt, 186.

Reinschiana, Arch., 186.

Thalictrum, Tourn., in Mexico, 431 ftnote.

flavum, Linn., 211 ;
mentioned, 209.

rhjnchocarpum, Dillon et Rich., 241
;

mentioned, 232.

" Thousand-headed" Kale, pollination, 340.

Thrixspermum Scortechinii, llidl, 330.

Thunbergia alata, Bop, mentioned, 270.

fasciculata, Lindau, 269; mentioned,

229-230,

oculata, S. Moore *, 2(59 ;
mentioned,

230.

Thuya, Linn., distrib, 201; mentioned,

199.

japonica, Maxim., distrib., 201.

orientalis, Linn., distrib., 201, 202.

plicata, Bonn, distrib., 201,

Thuya sutchuenensis, Franch., distrib.,

201, 202.

Thylacospermum rupifragum, Schrenk, 103;

mentioned, 395.

Tibet, Caryophyllacese of (Williams), 395-

407.

Tierra caliente plants, 437, 439.

fria plants, 437, 439.

templada plants, 437, 439 ; rich, 438.

TiliaceiB from lluwenzori, 244.

Tilmaduche nutans, Host., 413.

Timonius Jambosella, The, mentioned, 31 2.

nioiitamis, llidl.*, 312.

Tolypothrix, Kiitz., 168; mentioned, 181.

lanata, Wart in,, 168.

tenuis, Kiitz., 168.

Torili* Anthriscus, Bernh.
}
209, 215.

racilis, Engl, 253; mentioned, 231.
n

Torreya, Ant., mentioned, 199.

Fargesii, Franch., distrib., 202, 204.

grandis, Fortune, distrib., 202, 204.

nucifera, Sieb. $ Zucc, distrib., 202,

204.

Tragia cordifolia, Benth., 278.

Trametes hydnoides, Siv., 410.

Trapa bispinosa, lloxb., 18, 22.

natans, Linn,, 18, 22, 209, 214 ; men-

tioned, 222.

Tribonemacese of Tanganyika, 147.

Trichoinaues apiifolium, Prcsl, 334.

digitatuni, Sw., 333.

pallidum, Blume, 333.

Pluma, Hook. , 333.

radicans, Sw., 334,

Trichostellum scabrellum, Jaeg. Sf Sttuerh.,

"\ °,r\

Tristemma ineompletum, 11. Br. (misprinted

Iristemma), 252.

Triumfetta ruwenzoriensis, Sprague, 244
;

mentioned, 230.

Trochiscia, Kiitz., 131.

aciculifera, Hansg., 131.

Trochodendron, Sieb. 8f Zucc, primitive

feature of, 46.

Tropical African Algae, geogr. distrib.

mentioned, 81 ; — Horas of Burma,

mentioned, 199.

Tsuga, Carr., distrib., 205 ; mentioned, 199 ;

of W. China, 199

Brunoniana, Carr., distrib., 203, 205.

cbinensis, Mast., distrib., 203, 205.
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Tsuga diversifolia, Mast, distrib., 203.

Sieboldi, Can-., distrib., 203, 205.

yunnanensis, Mast., distrib., 203, 205.

Turnips, cross-fertilization of, 347 ; men-
tioned, 338, 331), 34]

;
pollination of,

340; seeds, 340; so-called 'Hybrid
Turnips ' mentioned, 339.

Tumea nilotica, Kotschy Sf Peyr., 245
;

mentioned, 229.

robusta, Giirke, mentioned, 245,

Tussilago Farfara, Linn., 210, 210.

Tvphacejp, fossil, 211.

Udotea argentea, Zan., 442.

ITlmus, Toum., in Mexico, 431 ftnote.

montana, Stokes ?, 210, 219.

Flotrichacea 1

, 100.

riothrix, Kiitz., 100.

tenerrima, Kiitz., 96, 100.

Umbelli fene, fossil, 209; from Ruwenzori,
253.

Umbilicus hotryoides, Ilochst., 252.

Unitormitarianism and Catastrophism, 30.

" Up-to-date " potato, pollen, 453.

Uronema, Lagerh., 100.

confervicolum, Lagerh., 100.

Urtica dioica, Linn,, 210, 220,

urens, Linn. ?, 210, 220.

Urticace.T, fossil, 210; from Fokien, 360;
from Ruwenzori, 278.

Usnea dasypoga, Nyl, 336.

Utricularia, Linn., 18; Algae from leave s

of, 81; mentioned, 101, passim

109-119.

exoleta, li. Br., 20, 22.

nigricanlis, Itidl. *, 317.

orbiculata, Wall., 318.

reflexa, Oliver, 22.

stellaris, Linn., 22.

Tiionningii, Schum., 22.

Vaceiniaeeae, from Fokien, 301
;

Pahang, 313.

Vaccinium, Linn., 292.

Carlesii, Dunn*, 361.

Doniaiium, Wight, mentioned, 361.

longibracteatum, Midi. *, 313.

malaccensis, Wight, mentioned, 313.

pubicarpum, Hid/.*, 313.

Teysmanni, Miq., 313,

from

Vaginarieie, 172.

Valeriana sambucifolia, Willd,, 210, 216.

Valerianefe, fossil, 210.

Valsrianella olitoria, Poll, 210, 216.

Vallisneria spiralis, Linn., 24 ; mentioned,

18.

/<

Vanheurckia, Breb., 157.

rhomboides, Breb., 157.

var. saxonica, G. S. West, 157.

Hem
Vegetation of Mt. Ruwenzori, 228.

Veratrum, Toum., m Mexico, 431 ftnote.

Verbascum Thapsus, Linn., 210, 217.

Verbenace© from Fokien, 363.

Kiei

tioned, 258.

men-

cinerascens, Sch.-Bip., 258
;

men-
tioned, 229,

ruwenzoriensis, S. Moore, 258 ; men-
tioned, 231.

syrinursefolia,

258.

>ffm., mentioned,

Wollastoni, S. Moore*, 257; men-
tioned, 231.

Veronica Chamredrys, Linn., 210, 218.

Viburnum Opulus, Linn., 210, 215.

sp., 215, 216, 222.

Tinus, Linn., mentioned, 215.

Victoria Falls Fungi (Cheesman), 409.

Victoria Nyanza, Diatoms from, 91 ; Phyto-
plankton of, 83; Plankton from, 81.

Vigna luteola, Benth,, 247.

Viola abyssinica, Steud., 242; mentioned,

232.

hirta, Linn., 209, 213.

luteola, Jord., mentioned, 230,

palustris, Linn., 209, 213.

Riviniana, lieichb., 209, 213.

Violacere, fossil, 209.

Violariene from Ruwenzori, 242.

Viscum, Toum., in Mexico, 431 ftnote*

Vitis vinifera, ZtYm,, mentioned, 221.

Vittaria falcata, Kunze, 335.

Volvaria sp., 409.

Volvocacefe, critical, 281 ; from Tanganyika,
131.

Vorticella, mentioned, 165.

Wahlenbergia elematidea, Sehrenk, 384.

purpurea, A. DC, 390 1
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Wahlenbergia rotundifolia , A. DC, 383.

Roylei, A. DC, 384.

thaUctrifolia, DC.
?
381-382.

viridis, A. DC, 386.

Weinmannia Blumei, Planch., 306.

Welwitschia, Hook.f., mentioned, 59.

West, G. S., Critical Green Algje, 279-288

;

Freshwater Algse of Third Tanganyika

Exped., 81-197,

Williamsonia, Carrttth., cone, 59 ; fructifi-

cation, 55.

gigas, Carruth., 52,

Willows, entomophily, 41.

Wings of flies from peat, 455.

Wclffia, Horkel, mentioned (as Wolfia), 19.

Wollaston, Dr. A. F. G., see Rendle.

Wood, carbonised, from peat, 455.

Woodrufte-Peacock, Rev. E. A., abnormal

Platanthera, 393.

Xanthidinm, Ehrenb., 124.

cristatum, Breb.
}
124.

Xyridacese from Pahang, 332.

Xyris grandis, Ridl.*, 332; mentioned,

302.

multicaulis, N. E. Br., 2(3 ; mentioned,

19.

Ridleyi, Rendle, 332 ; mentioned, 302.

Zannicbellia, Mich., mentioned, 208.

palustris, Linn., 211.

peduncnlata, Reichb., 211.

Zingiberaceae from Pahang, 331 ; from

lluwenzori, 237.

Zingiber gracile, Jack, 331.

Zonaria Schimperi, Kiitz., 443.

Zygnema, Ag., 104 ; cf. 96.

neglecta, Hass., 106.

Zygneinacese from Tanganyika, 104.
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INTERNATIONAL CATALOGUE OF

SCIENTIFIC LITERATURE.

arranging

the publication of an International Catalogue of Scientific Literature,

beginning from the 1st January, 1901. Each science is represented in

an annual volume containing lists arranged under authors and subjects, of

all books and papers published during the year; these are contributed

through official channels of information—abroad, by direct control of the

at home, bv means of the variousrespective governments
-

devote themselves to particular sciences

of the various Societies which

those Societies whose domains

overlap having arranged for mutual cooperation.

The collection of title-slips for the United Kingdom of Great Britain

and Ireland as regards

BOTANY

been

to all botanic workers for support in their endeavour to compile a complete

record, by sending notices promptly of all botanic issues to the undersigned,

The seventh volume, for 1907, is in preparation.

B. DAYDON JACKSON,

General Secretary, Linn. Soc
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NOTICE

•

The Catalogue of the Library may be had on application.

Price to Fellows, 5s. ; to the Public, 10*.

• f
• *

The Official Account of the Darw*n-$Vallace* Celebration of

the 1st July, 1908, with Portraits and Plates. Price in

wrapper, 4s.; in cloth, 5s. I

The Set of 8 Portraits, in quarto, 2s
"

All communications relating to the general business of the

Society should be addressed to the General Secretary,

but letters on library business only may be addressed to the

"Librarian." I
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